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The object of this paper is to trace the 
relationship between the plant associates of the 
deodar and its value as a timber tree. The deodar 
(Cedrus Deodara, Loudon) is the most valuable tree 
in the North-West Himalaya, and the Sutlej Valley 
forests sre one of the main sources of its supply 
for the markets of Northern India. 

The deodar occurs in a belt of forest 
along both sides of the Sutlej Valley stretching 
from the outer hilis of the Lesser Himelaya to the 
Tibetan border, and it grows under climatic condi- 
tions varying from the heavy monsoon of the outer 
hills to the arid country behind the main ranges 
of the Himalaya, whose precy tation consists al- 
most entirely of winter snowfall. The plants 
associated with the deodar vary greatly between 
these two extremes, and the correlation of these 
plants with the varying capacity of the deodar as 
a timber producer should serve a useful purpose in 


clarifying our knowledge of Himalayan sylviculture. 


TYPICAL DRY-ZONE DEODAR COUNTRY. 


(1) Yeti forest in the Ehabba valley: deodar confined to 
rocky spurs on a south=east aspect. 

(2) Kilba forests; pure deodar belt merging into Quercus Ilex 
below and blue pine--silver fir above. 


GHA PT ER Ts 


SITUATION and TOPOGRAPHY. 

The Sutlej River flows from Western Tibet 
to the Punjab Plains, and has carved for itself a 
stupendous gorge through the central granite core of 
the Himalayas. For a distance of eighty miles of 
its course this river is the main seographic Se Ses 
of the Upper Bashahr Forest Division. Bashahr State 
is the largest of the Simla Hill States and Somr ee 
es over 3,000 square miles of territory, the major 
and more mountainous part of which is included in 
this forest division. 

‘The area to be dealt with is commonly 
known as "Kanewar", and extends between longitude 
77° 40'and 78° 50’East and latitude 31° 20' ana 
31° 50' North. The boundaries indicated in FIG. I 
are as follows: - 7 


NORTH: Spiti, which is an isolated portion of 
British India behind the Himalayas. 


EAST: The Nari Khorsum Province of Ghinese 
Western Tibet. . 


SOUTH; Tehri Garhwal State (Sutlej-Ganzes and 
Sutlej-Jumna watershed). 


WEST: Lower Bashahr Forest Division (the 
Ssutlej—Jumna watershed to Rampur on 
the Sutlej) and Kul@ in British India 
(civil boundary line and Sutlej-Beas 
watershed). 


The genersl structure of the Himalaya in 
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this area shows a series of 5 roughly parallel ranges 


running from east to west, the foothills of the 


Siwaliks making a sixth (FIG. 2). These ranges 


taken from north to south are as follows:- 


is 


ee 


The Zaskar Range, lying mostly in Western 
Tibet and bahaul. 


The Great Himelayan Range, forming the mein | 


axis of the chain. 


The Pir Panjal, which branches off from the | 
main axis in Bashahr and runs west | 
towards Kashmir. 


The Dhauladhar, which branches off from the | 
main axis further east in Garhwal and | 
runs west into Kulu and Chamba. 


The Nagtibba Range, which is the line of 


the outer hills of the Lesser Himalaya. 


The parallelism of these main ranges is 


clear on the map, but is anything but clear on the 


ground, for the Sutlej Valley in Kanawar is so com- 


pletely hemmed in by mountains of from 17,000 to 


21,000 feet that one has the impression that the 


main ranges must be parallel to, and not at right | 


angles to, the Valley. . : | 
| 


The Sutlej is the only one of the Western 


Himalayan Rivers to cut its way through both the 


Zaskar and Great Himalayan Ranges. The level of 
the river bed drops from 10,000 feet to 3,000 feet 


in the eighty miles of its length in Kanawar, giving | 


an average gradient of 88 feet per mile, - a very | 


high/ 


high rate of fall for such @ large river. Its bed 
is 600 to 700 feet lower than the corresponding 
levels of its neighbours, the Beas and the Giri 
(Jumma). These points all indicate the enormous 


erosive power of this river. 


The main catchment area of the Sutlej lies | 


in Tibet, and the stream has a course of roughly 

200 miles before entering Bashahr, by which time it 
is a large river carrying the drainage of many gla- 
ciers lying on the northern slopes of the Nepal and 


United Provinces Himalaya. Its catchment area in 


the outer Himalaya is relatively insignificant for a | 


river of its size, for below Rampur it is confined 
to a basin only 20 miles wide by its two smaller 
neighbours, the Beas and the Giri. Between the 
Tibetan border and this bottle neck of the outer 
hills, the main tributaries are the Spiti River, 
draining both flanks of the Zaskar Range, the Baspa 
draining the Nele and the Nithal Glaciers, and some 
two dozen minor side-streams of appreciable size, 
varying from 10 to 30 miles in length and fed from 
the snowbeds and smaller glaciers of the surrounding 
mountains. 


The river cuts through the Zaskar Range 


just where it enters Bashahr and close to the highest 


point in the range; io Porguil, 22,210 feet high, 
has/ 


\ 


has its summit only three miles map distance from 
the bottom of the Sutlej Gorge at 10,000 feet, and 
for several miles downstream trom this point the 
right bank is an almost perpendicular cliff towering | 
more than 6,000 feet above the river. The actual 
point of junction of the Spiti and Sutlej rivers is 
hidden from all sides by these colossal cliff walls. | 

Thirty miles below the Spiti junction the 
Sutlej cuts through the axis of the Great Himalayan 
Range, giving rise to another stretch of magnificent | 
cliffs between Shongtong and the junction of the 
Baspa and the Sutlej. This gorge makes a break in | 
the geological unity of the range, which west of the 
Sutlej, splits into two, the Pir Panjal running west | 
and the Great Himalaya Range turning north-west. 

The Baspa marks another bifurcation of the 
main range for it runs between the Great Himalayan 
and the Dhauladhar Ranges, which split some distance | 
to the east in Garhwal. The Sutlej cuts through | 
the Dhauladhar at a point about twenty miles below 
the Baspa junction, thus forming a third great series 


of cliff gorges below Taranda and Chaura. 


The GORGES of the SUTLEJ. 
(3)The Sutlej face of the Kanawar Kailas group of 
Pal , 000 £00 % peaks 
(4)The Chini cliffs, where the Sutlej “has cut through the 
granite core of the Great Himalayan Range. 


GHOLOGY « 


The rocks of the Sutlej Valley in Bashahr | 
are grouped in three great bands running roughly 
east eniiwest. the granite core of the Himalaya forn- 
ing a central belt which separates two sedimentary 
zones, the Tibetan to the north and the Himalayan 
Purana Group to the south. The Tibetan group is 
equivalent to the European Silurian and Devonian 
eras, While the Purana group is very much older and 
is related to the pre-Cambrian deposits of the 
Indian peninsula. | 

The main axis of the Great Himalayan Range, 
including the line of most of the great peaks, lies 
in @ continuous belt of granite and associated cry- 
Stalline rocks. This central core is exposed to a | 
greater depth in the Sutlej gorge than in any other | 
part of the Himalayas, and Wangtu Bridge, 120 miles | 
from Simla along the Hindustean-Tibet Road, is recog- | 


nised as the best place for this to be studied. The. 


granite shows @ wide range in crystallisation, but | 


is commonly very coarse with much biotite (black 
mica), large pieces of felspar, and a marked absence 


of/ 


of hornblende. A very common feature is a conspictu- 
ous banding of the granite into a laminated gneissose 
type of rock, which, when weathered, can easily be 
mistaken for a metamorphosed sedimentary deposit. 
Another and extreme type of weathering is whete the 
granite mass is reduced to pure white sand, well 
geen in the soft sand cliffs of Poari in Kailas 
| Range. 
Overlying the granite and covering large 
stretches of the valley slopes from Rampur up to 
the Tidong River junction, there is a strange medley 
of crystalline schists and quartzites, passing in a 
few places into garnetiferous slate sufficiently 
good to use for rough roofing slabs. The amount of 
highly metamor phosed material is so vast and so in- | 
cOherent that it is exceedingly difficult to give 
any exact line for the beginning of the sedimentary 
zones to north and oath of the granite, but the | 
sketch map shows their approximate position (FIG. 3) J 
The sedimentary deposits of the Himalayan — 
Purana group, which have been studied in such detail | 
in the neighbourhood of Simla, and which form the | 
main bulk of the outer ranges, fall just outside the > 
ares now dealt with. In the Sutlej Gorge just 
below Rampur the lowest and oldest of the "Simla 


Series"/ 
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Series" appear as steeply tilted beds of slates and 
quartzites lying across the river bed and unconfor- 
mable to the mica schists adjoining them. These 


Slates are also traceable at a higher level in the 


Nogli valley, but are nowhere of much consequence as | 


agents in soil formation, the overlying mica schists | 


being so much more in evidence. 


fo the north of the granite belt the great 


mess of the eae sedimentary socks has been 
studied along/Spiti-Sutle j witercahed and much has 
been written by various members of the Geological 
survey of India about this area. The enor mous 
thickness of the Tibetan plateau has been built up 
from a series of deposits laid down by the ancient 
Tethys Sea, and since upheaved by the emergence of 
the Himalayan chain. The rocks most in evidence in 
Bashahr are amongst the oldest of this vast accumu- 
lation, and consist mostly of red quartzites and 
highly coloured friable slates sand shales, with an 
occasional outcrop of limestone, and of black 
"Productus" shale. These all belong to the older 
Tibetan rocks of the Haimanta end Muth systems, 


While the younger rocks of the Kanawar and Lilang 


] 


systems are found only in the further reaches of the 


Spiti valley and the heads of the Ropa and Teti 


valleys/ 


GEOLOGICAL STUDIES. 


Banded quartzite cliffs in Shorang Gad, one of the 
Pandrabis valleys rising on the Spiti border. 


Cliffs cut through the Haimanta shales at the junction 
of the Sutlej and Spiti rivers. 


more gently rounded. 


valleys. The general result of all these is the 
formation of a dry shaly and very porous soil, some- 
what less fertile than the more easily weathered 
granite soilse The alteration from granite to shale 
is more easily marked on the sky-lines of ridges than 
in the composition of the soil, because the sharp 
and jagged outlines of the eranite alter to softer 
and more uniform curves in the shale. This demar- 
cation is best seen where the Tidong joins the main 
river, the hills to the south being the jagged 
granite asiguilles of the Kanawar Kailas group, while © 
to the north and east the crests are much softer aa 
The geological composition of the soil, 
however, is not an important factor in the plant 
ecology of the Sutlej compared with the physical 


condition. Given equal moisture conditions, deodar | 


Will grow almost equally well on any one of the 


gradations from the mica sand of the true eranite to 
the friable clay-loam of the shale formations. MThe 
sudden differences in growth so noticeable in dry 
zone deodar are due, not to any alteration in the 
underlying rock, but to the influencesof aspect and 


insolation, while the gradual diminution in tree 


| growth towards the Tibetan border is primarily a 


question of moisture distribution. 


C-H A,f Tt ER Tit. 


CLIMATE « 


The climate of the Sutlej valley shows a 


| gradual alteration from the heavy monsoon of the outer 


| Himalaya to the arid Tibetan type with a winter snow- 


fall and practically no summer rain. The monsoon 


| clouds advancing from the plains of India are combed 


out by the outer ranges of the hills, where most of 


| the monsoon rain falls, so that the inner valleys 


get a good deal of cloud but no steady precipitation — 


during the monsoon months. The snowfall is also 


heavier in the Himalayas than it is on the. Tibetan 


| 


1 
| 
J 
| 


plateau, but the zone of heavy snowfall includes the 


. whole of the Bashahr Sutlej, and it is only beyond 


the Tibetan border and in further Spiti that the 


snowfall shows any marked decrease. 


(2) RAINFALL. 
The Himalayan valleys which open due 
south towards the plains form pathways up which the 


monsoon clouds are swept, but the Sutlej valley 


lying east and west is badly placed for rainfall, 


and a further local aridity is caused by storm clouds 


being/ 


10. 
being checked in their progress up the valley by one | 
or other of the many steep spurs which shut it in. 
This local aridity is increased by the heating up of 
the enormous stretches of bare cliff, making the 
deep narrow gorge absolutely stifling under the | 
summer sun. This in turn gives rise to a hot drying 


local wind, which beats down the gorge every after- | 


| 
| 
} 


noon with great regularity. Thus Rampur at 3,000 
feet in the bottom of the gorge has a rainfall of 
| 55", while Kotgarh at 8,000 feet but in the same 
sector of the valley has 45”. 

The Pandrabis Forest Range on the right 
bank adjoining the Kulu border, has a rainfall of | 
approximately 65" compared with only 40" for the 
Opposite left bank. This’ is doubtless due to the 
southern aspect of the high Spiti range receiving a 
| heavier share of precipitation from the moisture- 
| laden south-west winds. | 
| Further up the valley the monsoon effect 
Weakens appreciably beyond Wangtu Bridge and at 

Kilba the annual total of 34" shows a slight monsoon 
rainfall and a much enhanced snowfall, while at Pu 
neér the Tibetan border there is a lighter snowfall 
and absolutely no summer rain. The following 
| schedule (FIG. 4) shows a detailed comparison of the 
| different/ : 


Fig. 4), = Comparison 


Aug. Sep. 


of- Rat nfal U. 


mansoan See Kangra | Foothi tis. 4 33 7 
{fd ee 92 |36-37)37 IZ Uh ‘77 | 1:06 |0-46| /-73 


Kilba: Be ary oe of pple Kanawar. 
3-65 | 3-64 | 5:24) 3-48 | 2-46) /.52 | 3-5 B72 287) 


Pit avid sone ot upper Rana ae 
| 206 R/HA| FLY) 2-ay 9-90| 025 | O59 O56 O53 
Lek : — yae ; FBGA ty pe es 
8°39 | 0-4£| O23 O21 O-/§ | 9-46 | OS#| O26 


o Kanova 
73° E 


65-50 


bBilashey 


3 
fe om 


aN 


il. 


different types. Snowfall is included at the ratio. 
of 10 inches of snow to 1 inch of rain. 

The Chart of Average Annual Rainfall of 
India published by the Surveyor General is not by any 
means accurate for the Sutlej valley area as it shows 
a rainfall of 40" - 50" for the entire area from 
Simla to beyond the Tibetan border. I have, there-_ 
fore, tried to indicate the true position in the | 
following sketch (FIG. 5). | 

Taking the Kilba figures as typical of the 
middle dry zone of the Sutlej, we find that since | 
rainfall figures were first collected in 1882, wet | 
years and dry years have fallen in cycles. The | 
average for the 39 years up to 1980 was 32.41", but 
during the last five years of this period, namely 
1916-20, the average was only 23.71". Since 1921, 
however, there has been a very definite wet cycle, 
the average for the five years 1922-26 being 47.66" 
with individual annuals of over 60" in 1924 and 1926 .. 
This marked wet cycle has increased the average over 
the 46 years 1882~1927 to 34.11". 

These wet cycles do not necessarily take | 
the form of & heavy monsoon, though on the whole 
they fall parallel with heavy monsoon years in the 
outer hills. The heaviest monthly totals for Kilba 
generally/ | 


1é. 


generally fall in March-April and again in September, 
and the heaviest individual storms are recorded in 
thase months. The following figures of phenomenal 
rainstorms are interesting in enabling one to 


visnvealise the colossal destruction which such sudden | 


storms must cause in @ steep country with a dry open | 


vegetation incapable of protecting the soil from 


erosion. 


March. April. : September. 


| -U9sOeee- = D600" Te4e28 3 4602" 26e9e24 to 
~—~$165-22 : SOL” 18.4.26 to 3009224 +: 27.80" 
—6B965 26 f | 6S200" «821.4626 : 15-16" in five days | 


in 4 days 


The only regular dry period in these hills 
falls in October-November -and occasionally up to the 
middle of December, depending on when the first 
heavy snowfall breaks this autumn drought. There 
is a less regular but none the less dangerous dry 


period in May - June, which often causes serious loss | 


in forest regeneration areas, but which is not 


apparent from the average monthly rainfall figures 


taken over a period of several years, as this early 


Summer drought is an intermittent one. 


| (bd) / 


(b) SNOWFALL. 

Rough measurements of the seasonal fall 
at different points throughout the deodar belt were 
made during the two winters 1927 to 1929, and it was 
found that the fall was fairly uniform throughout 
the valley for any given altitude above 9,000 feet, 


put that below this point the fall was much heavier 


in the dry Chini-Kailas sector than in the nearer 
sectors of Taranda and Pandrabis. This agrees with 
the local belief that the winter climate for the 
valley beyond Kilba is much more severe than in the 
“outer ranges. Approximate averages of the cumule- 
| tive depth of snowfall are as follows :- 


“Feet above sea-level 6000 7000 8000 9000 410,000 


| Chini-Kailas ” £¢t.10 ft 14 ft) | 
| ) 14ft. 18 ft. 


| Taranda-Pandrabis 45ft. 8ft. 10 ft.) 


Falls at 5,000 ft. occur fairly frequently 
in January and February, but seldom lie for more (een | 
a few hours. The lowest fall recently recorded was | 
|=" of snow at Rampur at 3,000 ft. in February 1929. 

At 6,000 ft, the rate of melting is fairly 
“uniform for all aspects, but it seldom lies for more 
than s - 4 days even in the most sheltered places. 
“From 7,000 to 10,000 feet, however, the depth of 


snow/ 


BARLY SUMMER SNOW LEVELS. 


(7) Deep snow lying in spruce»belt in end of April; 
Manglad Gad forests. 
(8) Snow still lying in high-level silver fir belt and alpine 
pastures in end of May; Panwi Gad forests. 
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snow accumulations varies enormously with the aspect, 
sunny slopes being cleared quickly, while ravines 

and sheltered sunless slopes retain unmelted snow 

for long periods. The spring weather subsequent 

to heavy falls also affects the melting period, for 
continued "Muggy" weather and mild rain melts the 
snow much quicker than clear dry sunshine. On 
northern aspects snow generally remains on moderate 
slopes at 7,500 feet until towards the middle of 
April, while southern slopes are clear up to over 
9,000 feet by then. At the base of huge cliffs and 
in the lee of the great snow peaks the spring sun may 
only shine for 1 to 14 hourS~per day, hence such 
places retain their snow for much longer. Accumula— 
tions in ravines are increased by snow sliding down 
from above and packing itself hard, hence snow 
bridges are commonly in use at 9,000 = 10,000 feet 
until August or even September. The level of 
eternal snow in Bashahr can be taken as 18,000 feet 
for open hillsides. Above this only sheer cliffs 
nen be free of snow, and below this even the warmest 
aspects are free of snow for about two months, 

Namely July and August. For the upper forest belt 
at 10,000 to 12,000 feet it can be taken that warm 
aspects are sure to be clear of snow by the beginning 
of May, while cold aspects, particularly those with 
gentle / : 


PERMANENT SNOW LINE at MIDSUMMER. 


(9) 


(19) 


Northern exposure of 


with deep snow above 


Southern exposure of 
only on rock shelves 


the Kailas group of 21,000 foot peaks 
18,000 feet and many small glaciers. 


the same group with snow lying 
above 19,000 feet. 


Lis : 


gentle north and north-west slopes, may hold snow- 
beds until the beginning of June. Data of snow 
accumulations at various heights have been collected 
by the Bashahr forest staff for a period of 26 years 


and a graph of these figures is given in FIG. 6. 


(c) BLOODS. 

The combined effect of rainfall and of 
the melting of the snow is reflected in the behaviour 
of the Sutlej river, end figures showing the seasonal 
rise and fall have been collected over a period of | 
the last seven years for the purpose of regulating 
the launching of timber during the fall of the 
summer floods (FIG. 7). it will be seen that the 
main summer rise is dug to the melting of snow both 
in the upper catchment area in Tibet and in the | 
nearer areas of Spiti and Bashahr, while phenomenal 
rainstorms, such as the great storm of September 1924, 
also make themselves felt. 

The valleys in Bashahr are so deep and 
narrow that there is no possibility of serious f£looa- 
ing of the countryside, even were the gorge to be 
dammed up by a landslip, as has been known to SSppeni 
Floods are directly responsible, however, for the 


loss of enormous quantities of fertile soil, for in 


the / 


FIG, 6. DEPTH OF SNOW ACCUMULATIONS AT VARIOUS 
AROVE SHA-LEVEL- THROUGHOUT. TH YBAR, 
Tieures Submitted by Divisional Forest Officer, Upp 
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AVALANCHE WINDS. 


(11) and (12) Fierce wind storms follow the descent of snow 

avalanches in the spring: 10 acres of fine deodar and blue 

pine pole forest practically clear-felled by wind in Kilta 
| Z forests. 
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the dry zone the vegetation is so sparse and open 
that it does not provide an adequate soil cover 
against such contingencies, and even 4 relatively 
light rain-storm adds its quota to the very serious 
loss caused by erosion. 

he rapid melting of snow also causes 
frequent avalanches, and they in their turn cause 
fierce and severe wind-storms, which do considerable 
damage. One case in point occurred in sdilling, 
Compartment 14b, in Kilba, where an avalanche wind 
completely clear felled about 10 acres of fine 


deodar and blue pine pole forest. 


re 
(ad) SOIL TEMPERATE AND RELATIVE HUMIDITY OF 
; AIR. 


During the fhpes-jeans spent in Upper 
Bashahr I collected & considerable amount of data 
of soil and air temperatures by taking thermometer 
readings several times a day while in camp, thus 
getting readings for a great variety of sites and 
altitudes. Unfortunately I was unable to secure a 
really suitable form of soil thermometer until 
shortly before leaving for home, and most of the 
Soil readings were taken with small bath thermome- 
ters, which gave readings at depths of 2" to 6". 
These/ 


L7. 


These are hardly comparable with standardised read- 
ings made in test stations. The soil surface term- 
peratures are also difficult to compare with readings 
taken under standard conditions, for these were 
collected with a maximum and minimum thermometer set 
up at ground level in any condition of shelter or 
exposure which offered itself near my tent. They 
do, however, give a clear indication of the immense 
drops between day and night temperatures in the ary 
zone forest belt of Bashahr. 

The relative humidity readings are more 
strictly parallel with standard conditions, as they 
were: always taken with a wet and dry bulb thermometer 
set up near ground level under average andi tiena of 
Shelter and protected from-any unusual draughts. 

The main object of these readings has been 
to construct:- 


(a) a composite schedule of averages to 
show seasonal changes (PIG. 8), and 


(b) a comparison of figures collected for 
Open ground as sgainst canopied 
forest under parallel conditions 
(#IG. 9). 

The seasonal scales compounded for average 
open conditions at 7,000 and 9,000 feet show that 
May and October are quite as hot as the midsummer 
months, but have a much lower relative humidity for 


midday, hence causing arid and difficult conditions 


for / 


| | 
1 if 


| FIG, 8. 


CONDITIONS of TEMPERATURE & HUMIDITY 
THROUGHOUT the YHAR at approximately SIMILAR | 
STATIONS for 7,000 feet in open - UPPER BASHAHR. | 


\ 
' 
t 


| | 

| MONTH RELATIVE HUMIDITY % SOIL THWPE- DEGS.FAHR. 

| Morning Noon Night RATURES 7 

| Surface At 2" depth 
Max, Min. Max, Min. 


= | 


| Apri. 80 67 72 120 40 82 49] 
May 72 37 69 128 45 86 51 
June 68 66 129 45 90 60 | 


Sept. 6 52 6 12 55 64 | 

| -Octr. = 97 36 84. ae 41 2 48 
| Nove. | 73 40 75 116 32 2 50 
| Deer. | 74 8 2 86 29 51 34 

| (Sanys 7 1 0 85 21 53 30 | 

*(Feby. 93 74, 89 86 16 50 30S 


DITTO AT 9,000 FEET IN OPEN, | 


- 


May 50 31 45 35 41 84 54 
| June iG 40 70 2129 43 + +=89 60 
ke 9 & & 2 2 & & 
| Ug! 5 97 rook On =: 
| Sept. | 64 42 4 7 4 : 
Octr. 76 38 66-—- 4-104 31-64 47 | 
a 
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Taken at Simla so probably temperatures should | 
be lower for Bashahr winter. 


| COMPARISON of TEMPERATURE, & HUMIDITY | 
in OPEN and Ufider FOREST CANOPY under similar 
conditions ~ UPPER BASHAHR. 


| MONTH and! RELATIVE HUMIDITY Z| SOIL TEMPS, DEGS.F. 
| SITUATION. | Morning Noon Night (Surface { At 2"depth 
| | ‘Max. Min | Max.Min, | 
eS 
| | | | | 
| May | | 
| 7000 ft. Open | Pee 87 = = 69 25 45 = 86-2 | 
| Forest. 77 44 Te hi Aa | 70> 5: | 
June | aS ae = | 
7000 £%.0pen! 68 46 66 : 104 of = O7 62 | 
| Forest) 69-53-77 |- 102 56} 71-56 
_ June | | 
| 8500 £ft.Open 76 40 Oi} 129 43-1 89 60 | 
| Forest 988 44 G4 4 85 46 | 64 54 
_ Auge : | 
| 7000 £t,Open: “95 71 4 7} 125 56 - - 
| Forest; 93 7/1 G2 104 57 i 
| Octr i : 
_ 7000 “ft. Open” 19m 22 pe fae aa fora 5 a 22 50 
| Forest | 69 40 70 + 90 44 63 51 | 
| OVI. : 
_ 7000 £t.0pen | 73 40 75 = 116— 32-1 62. 50 | 
| Forest. 57 = 38 60 1+ 87 40 4-62 50 | 
| 
| | 
| | 
| | 
| 
| j 
| 
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for plant life. The midday drop in humidity 
throughout the summer months is a characteristic 
feature of the drier Himalaya where the monsoon is 
ineffective. 

The comparison of forest and open figures 
shows that the midday drop in humidity is less ex- 
treme under forest than in the open, although morn- 
ing and night humidities ere frequently lower in 
forest than in the open. This indicates the level- 
ling effect which a forest canopy has in preventing 
extremes of aridity and excessive humidity. The 
temperature readings for soil surface and soil at 
2" depth also show that a forest canopy prevents ex- 
treme fluctuations, the forest maximum being always 
lower than in the open, and the forest minimum being 
frequently higher. | 

The soil surface maximum of 140° Fahr. is 
registered frequently in May and nee but the sur- 
face temperature remains uniformly high from May to 
November, dropping to 80° for the winter months. ‘The 
soil surface minimum is regularly about 50° from 
April to September and drops to 30° during November 
to March. The widest range between day and night 
temperatures is invariably in October-November, and 


drops/ 


es of Soll at 


Comparative Temperatures 


1900 to 19le, 


Curves constructed from Trigonometrical Survey figures 
for Dehra Dun, 


Sur face in shacle 


Various Depths throughout the Year for Monsoon Conditions. 
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drops from over 130° in the oantG below freezing 
point at night are a common experience in autumn 
Camps « 

Soil readings at 2" depth show big daily 
divergences between maximum anid minimum in the early 
sumer and again in October-November. The 6" soil 
readings which have not been quoted, also showed 
these divergences, and showed that the early summer 
heat particularly,is absorbed to a considerable 
depth of soil, readings of over 100° at 6” depth 
being fairly common in open dry zone conditions in 
May - June - July. 

For comparison with the above, the only 
soil temperature figures for Himalayan conditions 
_which I have been able to trace,are those collected 
by the fTrigonometric Survey at Dehra Dun prior to 
1912, and curves constructed from this source are 
Shown in FIG. Lo. These figures are monthly aver- 
ages and thus show a much more level tendency than 
my Bashahr figures for surface temperatures, which 
are booked under daily maxima and minima. The 
Dehre Dun figures are also for monsoon conditions, 
and if an exactly similar set of figures could be 
produced for the Bashahr dry zone, they would cer- 
tainly show a steady maintenance of heat during the 


summer / 
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summer months instead of the sudden drop caused by 


the heavy monsoon which cools the outer hilis. 


(e) INSOLATION OF SOUTH-FACING SLOPES. 

The direction of slope is the decisive 
factor in determining local changes in the forest 
LOE: and this is due chiefly to the insolation 
which south-facing slopes have to endure from pro- 
longed exposure to intense sunlight falling at approx- 
imately right angles, compered with the north-facing 
slopes, which only bear an oblique sunlight for a 

much shorter period each day. In the Sutlej Gorge 

| and on the slopes above it the sun beats mercilessly 
down on great expanses of rock and unprotected soil, 
and the aridity of the southern aspects is emphasised 
by the wniformly steep angle of slene: from which 
rain and snow water drain. off at once. The aver- 
age relative humidity is also very much lower than on 
cooler aspects. Although the southern face of high 

ranges such as the Pandrabis hills of the Beas-Sutlej 
watershed collect a heavy rainfall, the effect is 
only noticeable at the higher elevations and within 

| the deep enclosed glens which drain this ares. 

| The ecological development of the south- 
facing slopes in such an arid valley as the Sutlej 

appears to be a retrograde one, because a vicious 


circle/ 


INSOLATION of SOUTHERN EXPOSURNS in Moist Zone. 


(13) Wouth of Ganwi Gad, showing bare cliffs above Sutlaj and 
forest belt behind in shelter of thecside-valley. 


(74) Hot grass-lands of Pandrabis with scattered deodar on 
spurs above 8000 feet and Quercus semecarpifolia belt 
at- 10: 000 to fl C00: feet. 


Zale 


circle has been formed:- aridity, insolation, and 
steep slope failing to conserve moisture, lead to a 
poor type of soil cover; rapid insolation under the 
morning sun causes sudden changes from night frosts 
to day temperature which weaken the existing vegeta- 
tion; plant life is gradually driven out, and with 
the removal of the soil cover which has retained and 
protected the soil, the conditions become more arid 
and the soil is washed down the water-courses, or 


buried under rock screes. 


x 
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INSOLATION of SOUTEERN BXPOSURES in ARID ZONE. 


(16) Northern exposure of Nisang Gad with a scattered growth of 
deodar and juniper cushion-scrub, 

(16) Southern exposure immediately opposite; 4000 feet of 
bare shale serecs. 


kee 
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OTHER ECOLOGICAL FACTORS. 


(a) POPULATION AND EMPLOYMENTS OF PEOPLE. 

The villages in Kanawar are mostly situated 
in a belt of cultivation which runs along the slopes 
of the left bank at about 6,000 = 7,000 feet, in the 
fringes of the deodar forest. On the more arid 
southern exposures of the right bank the cultivation 
is less regular and generally lies at about 8,000 - 
9,000 feet. A recent development is the extension 
of high level cultivation for summer catch-crops, and 
since 1916 large areas of spruce and silver fir 
forest at about 9,500 = 11,000 feet have been dis- 
forested for this purpose. The principal food crops 
are barley and wheat in the early summer, and buck- 
wheat, amaranth, pulse and millet in the autumn. 

The people also depend largely on the dried fruits 
of the cultivated apricot, peach and apple, and on 
the edible nut of Pinus Gerardiansa, while the poorer 
castes also use flour from ground horse-chestnuts. 
The cultivated area is not large enough for the 
needs of the people, and large quantities of grsin 
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are imported by the trading clans of Kanewar, who 
garry on & seasonal carrying trade between Tibet and 
the lower hills with their enormous herds of pack 
goats and sheep. 

The incidence of population and domestic 
animals is approximately as follows for the Kanawar 


portion of Bashahr 5tate:- 


Population :; 25 per square mile. 

Sheep and goats ; 60 ”* 7 iT 

Cattle, yaks, ponies 7 " : " 
etc. 


The incidence of population is thus small, 

but it must be remembered that it is crowded into a 
relatively narrow area between the arid gorge below 

and the wide stretches of eternal snow:above, and that 
its maximum activity is at the level of the most 
valusble forests. The needs of the people in forest. 
produce are : land for cultivation, coniferous 
timber for house building and repair, hardwoods for 
ploughs and implements, pine needles for litter, and 
broad-leaved loppings for fodder, all of which are 
acknowledged rights under the Forest Settlement. The 
grazing and browsing incidence, however, is not a 
very serious forest problem, as the arid scrub of the 
lower gorge and the immense stretches of alpine 
| grass-lands meet most of their needs. 

The religion of the middle hills is a 
Hindti-animism in which each village has its own god 


made / 
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VILLAGE CULTIVATION. 


(17) Belt of villages and terraced cultivation between forest 
and river gorge in Taranda Range. 


(48) Blue pine pole forest destroyed by fire to clear ground 
for a crop of buckwheat. 


ate 


made of embossed silver and yak's hair, while in the 
upper parts of Kanawar the people are almost entire- 
ly Buddhists. Both classes make a big demand upon 
the forest for timber for temple building, and in 
fact devote more time to this than they do to the 
proper upkeep of their own homes. 

From the scanty historical records and 
from the evidence of old cultivation terraces over 
much of the ground which is now under deodar and 
blue pine (Pinus excelsa), it is obvious that the 
population at some fairly remote period was much 
larger than it is now. it was probably reduced 
by some great epidemic, and it is even now subject 
to great variations depending upon epidemic diseases 


anongst men and plough oxen’ 


(b) HISTORY OF FOREST DEVELOPMENT. 

The Sutlej deodar forests were first 
worked by traders about 1850, and during the next 
few years the more accessible forests were very 
heavily felled. In 1864 the kaje of Bashahr, real- 
ising that he had lost all control over the timber 
traders to whom he hed given concessions, asked 
the British Government to take over the forest 


management. Since that date the forests have been | 
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leased by the Punjab Forest Department, the raja 
receiving an annual rental, which has been gradually 
increased and is now worth about R75,000 per annum 
(approximately £5,600). 

The more valuable forests, including most 
of the deodar-bearing areas, have been demarcated, 
and have been under some form of Working Plan since 
Messrs Brandis and Stewart wrote their first report 
in 1864. The Plan has been revised periodically 
(in 1875 by Brandis and Ribbentrop; in 1893 by 
JeH. Lace; and by GS. Hart and A.J. Gibson in 1904) 
to provide for a conservative yield under a Selection 
System, under which the less accessible forests have — 
been opened up. A yield averaging about 3,500 large 
deodar trees per annum has been Obtained, mostly by 
departmental working, but with a period of exploita- | 
tion by a commercial company during 1908-18. 

Harly work on deodar was restricted to the 
removal of individual mature and over-mature trees, 
but it was found that in the better parts of the 
deodar belt, profuse deodar regeneration often 
followed fairly heavy fellings. This was followed 
to its logical conclusion by making rosules "seeding | 
fellings”, which in many forests have met with 


considerable success. In 1917 Sir George Hart, 


 when/ 
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when Inspector General of Forests, arranged for the 
immediate revision of the 1904 Plan in order to meet 
this development and regulate it. Unfortunately 

the revision of the Plan has been greatly delayed 

and even now it has not been carried through, al- 
though in the interval the fashion for making heavy 
regeneration feilings has been carried to an illogic- 
al extreme in the dry zone deodar belt where very 

few of the forest areas are fit for such treatment, 
and where a closer study of the ecological conditions 
would have prevented mistakes. 

During the last two decades also the ex- 
ploitation of the inferior conifer species, namely 
the blue and chil pines, and the spruce and silver 
firs, has become feasible oWing to market develop- 
ments. Where formerly the isolated deodar in the 
blue pine and spruce forests were removed sand the 
inferior species left untouched, it is now practi- 
cable to work through selected areas of mixed coni- 
fer forest with the double object of felling inferior 
timber for the market and encouraging the deodar to 
Spread. In the selection of such areas a sound 
knowledge of deodar ecology can be of undoubted 


value to the forest officer. 
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(c) FIRES - 


Prior to the protective measures of 1864, 
the spread of forest was checked by the annual burn- 
ing of large areas of ground above and around all 
villages, and many forest areas which the early timb- 
er pirates had felled were further reduced by burn- 
ing. Since the entry of the Forest Department, 
however, fires have diminished and the areas burned 
over as village fodder grounds are strictly limited 
to true grass-lands. It is largely owing to this 
action that the blue pine has spread and has now | 
formed fine young pole crops over much ground which 
was previously waste. 

The danger of accidental forest tines te 
not so serious as it is in the outer foothills, but 
it is still present and requires constant vigilance 
in the dry seasons in May - June and October - 
| November, the deodar-blue pine of the moist zone and 
the high level blue pine of the dry and arid zones 
suffering most from such outbreaks. 

in the dry atmosphere of the upper valley 
natural decay is a very much slower process than in 
the monsoon zone, and in order to reduce the quantity 
| of inflammable felling and sawing debris, controlled 
burning has to be undertaken in most felling areas. 
Such burning causes considerable alterations in the 


ecological balance of the flora, apart from the 


impetus / 
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impetus which the deodar seedling receives from a 


mixture of wood ash in the soil. 
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CHAPTER Ve 


DISTRIBUTION OF FORESTS. 


Various species of forest tree, of which 
the deodar (Gedrus Deodara, Loudon) is the most valu- 
able and the most numerous, combine to form a broad 
belt along both sides of the Sutlej valley between 
the cliffs of the gorge below and the alpine pastures 
and eternal snows above. This is continued in each 
of the many tributery valleys, and in fact persists 
in the shelter of the side-streams of the upper 
Sutlej after it has ceased or become sporadic in the 
main valley. 7 

The forest types of Kanawar fall naturally 


into three main divisions, as follows:- 


Ie & MOIST ZONE in the lower valley, where 
deodar occurs on the drier and warmer ridges, gener- 
ally scattered amongst other species. This extends 
from Rampur to Nichar along 30 miles of the Sutlej 
valley end contains some 47,000 acres of forest: 


Ir/ 
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II. A DRY ZONE in middle Kanawar where the 
deodar reaches its optimum development and forms 
large areas of pure forest. This extends 20 miles 
up the Sutlej from Nichar to the Chini cliffs and 
contains some 33,000 acres, including the Baspa 


Valley with 16 miles of deodar-bearing forest. 


III. AN ARID ZONE in the further parts ad- 
joining the Tibetan border where the deodar develops 
well only on cool aspects and at higher elevations 
than elsewhere. Forest area : 28,000 acres, 
stretching elong a further 30 miles of the Sutlej 
valley. 

It is now proposed to give a short de- 
scription of the forests in each of these zones, 
followed by a more detailed analysis of each of the 
trees which are found in association with the deodar, 
and concluding with lists of the vegetation associat- 


ed with each type of forest. 
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I. MOIST ZONE FORESTS. 


These comprise the Taranda Range forests 
along the main valley with the Manglad and Soldang 
as the important valleys to the south,and on the 
north Pandrabis Range with five long deep parallel 
glens running up to the Spiti-Sutlej watershed (the 
Kandrad, Ganwi, Kut, Shorang and Keuncha Gads). 

On the left side of the valley which has a 
northern exposure the forests come much lower down 
towards the river than they do on the right bank — 
where the insolation of direct sunlight is a potent 
factor in restricting the spread of vegetation of 
any kind. Where the same species occurs on opposite 
sides it comes in on the hot right bank at a very 
much higher level than it does on the cooler left 
one, and the two sides of the valley thus have a very 
dissimilar appearence. On the Taranda side the 
forests are practically continuous from the riverside 
at 5,500 feet to the elpine pastures at 12,000 feet, 
excépt for a large cultivated area around Sarhan, 
the summer capitel of the Raja of Bashahr, and a 
belt of village lands at 5,000 - 6,000 feet towards 
Nichar. The Manglad Gad forests are very similar 


to the adjoining Lower Bashahr areas, and are in 


fact/ 
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fact typical of many of the less valuable forest 
tracts of the outer hills. Beyond Sarhan, however, 
the deodar-bearing capacity of the forests improves. 
On the right bank the main valley slopes of 
Pandrabis consist largely of hot gress-lands, and it 
is only in the higher parts that definite forest 
belts are formed. In the deep and narrow glens of 
the side-streams, however, forest is well developed 
on the same lines as in Taranda, but producing much 
finer deodar. Towards the head of each glen where 
there is increased shelter from the hot blasts of 
the Sutlej gorge, most species tend to drop to lower 
elevations than they frequent near the main valley. 
On the lower slopes the chil pine (Pinus 
longifolia, Roxb.) ocoupies large areas of open 
hillsides as a pure crop and gives way to ban oak 
(Quercus incana, Roxb.) and Rhododendron arboreun, 
SMe ON more sheltered ravine banks. In the upper 
part of the chil belt, blue pine (Pinus excelsa, 
Wall.) and deodar gradually come in, and on warm 
aspects the blue pine forms extensive forests at 
5;000 = 7,000 feet in Taranda. On colder aspects 
the spruce (Picea Smithiana, Boiss.) is the dominant 
Species with an assorted mixture of broad-leaved 


Species in the damper ravines, the spruce occupying 
the / 
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the intermediate ground and forming the bulk of this 


pelt. The deodar is found in occasional patches of 


pure forest at the level of the blue pine, and ex- 


tends upwards as scattered trees on the rockier 


ridges in the spruce ground, and downwards as indi- 


vidusl trees amongst the ban oak and the higher chil 


pine. 


The upper forests consist of spruce and 


silver fir (Abies Pindrow, Spach.) which in Pandrabis 


merge into a top helt of the kharsu oak (Quercus 


semecarpifolia, Sm.) below the alpine pastures. In 


Taranda the kharsu oak does not form pure forest to 


the same extent. The moist zone formations can thus 


be summarised as follows:- 


TYPE « 

i. Chil pine 
ii. Ban-oak-Rhododendron 
iii. Blue pine-deodar 
‘ive Spruce 

ve. Broad-leaved mixture 
vie Silver fir-kharsu oak 
vii.» Seral communities of 

moist zone. 


LEFT? BANK. RIGHT BANK 


4500-6000 ft 4500-7000 ft 


59500-7000 " 
5000-7000 " 
7000-10000" 
7000-11000" 


10000-12000" 


6000-7000 " 
7000-8500 " 
8500-9500 " 
7000-10000" 
9500-11000" 


II./ 
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II. DRY ZONE FORESTS. 


This zone includes the drier eastern end 
of the Pandrabis and Taranda Ranges, the whole of 
Kilba including the Baspa Valley and the western 
parts of the Chini and Kailas Ranges. On the 
southern left bank the major streams are the Panwi 
Gad which drains from the Shathul Pass to Wangtu, 
the Duling Gad which holds the Lishnam forests, the 
Baspa draining the Nela and Nithal Glaciers on the 
Tehri Garhwal boundary, and in Kailas a number of 
Smaller torrents draining from the glaciers of the 
Kanawar Kailas group. On the north bank the import- 
ant side-streams are the Bhabba or Wangar, the Yula, 
and the Runang. | 
On the left bank the forests agesin form a 
continuous belt throughout this zone, broken only by 
the stupendous cliffs of the Kailas group which are 
| devoid of forest along part of the Baspa right bank. 
On the north of the Sutlej the forest belt is not by 
any means &@ continuous feature as there are frequent 
gaps formed by rock screes and cliffs. 

In this zone the low level forest réle is 
taken over by the neoza pine (Pinus Gerardiana, Wall) 


_which/ 
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which forms a very open forest along both banks, 
mingling on the left bank with the Ilex oak (Quercus 
Ilex, Linn? which replaces the ban as a low level 
oak. Above these the deodar forms pure forest 
throughout the greater part of this srea, mingling 

in the upper part of its belt with spruce and blue 
pine. With the decrease in the monsoon rainfall 
the blue pine alters its level to profit by the long- 
lying snow in the inner ranges and retreats to 10,000 
12,000 feet, replacing the silver fir as the typical 
subalpine species on the right bank, and mingling 
with spruce and fir on the left bank. It only 
appears as a low level species round about Nichar and 
again in some of the Baspa forests, and elsewhere it 

| appears sporadically amongst the deodar. 

in this zone also the spruce gradually re- 
treats to the more sheltered side-valleys and it also 
retires uphill from a lowest level of 7,000 feet in 
Panwi Gad to a lowest level of 9,500 feet in the 
eastern end. 

Apart from the belt of Ilex oak and some 
serub Species associated with it at low levels, thé 
_broad-leaved forest is restricted very closely to 
ravine banks and seldom occupies any appreciable area. 
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The dry zone forests can be Summarised as 


follows: - 

TYPE. LEFT BANK. RIGHT BANK. 
viii. Ilex oak-neoza pine. 5000-8000 ft 6500-9000 ft 
ix. Dry zone deodar 700U-10000 " 8000-10000 " 


xe Silver fir-blue pine. 9000-12000 " 9500-11500 " 


Tit. ARID ZONE FORESTS. 


This zone includes the remainder of Chini 
and Kailas Ranges east of Chini and Shongtong villages 
ra to the junction of the Spiti and the Sutlej, near | 

Which the last deodar occurs in two small forests on 
the left bank at Dubling. 

The forest here continues in an unbroken 
| belt on the left bank of the Sutlej up to the -Tidong 
Gad and for some five miles up both sides of that 
valley. Beyond this there are some isolated patches. 


of forest in the Nisang Gad and at Dubling. On the 


right bank the Chini Range forests form a continuous 
belt much further up and there are areas of market- 


able deodar in the Teti Gad, and quite extensive 


_blocks/ 
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_plocks of open forest of neoza, deodar, and a little 


blue pine in the valley of the Kopa Gad which drains 


| from the Manirang Pass on the Spiti border. 


With the river bed at a level of over 7,000 


feet, and intensely arid conditions, the neoza pine 


persists as a low level species and also extends 


right up to alpine levels in certain places, while 


'the deodar only reaches its best development at 


9,000-10,000' in the Tidong-Purbaéni belt. The blue 
pine continues as a high level asies above the deo- 
dar and covers extensive areas of the alpine uplands 
with a scattered tree crop mixed with juniper cushion- 
scrub. 
The differences be tween the two sides of 

the valley are not constant in the arid zone, and the 
various species occur at approximately equal levels 


on both sides, the southern aspects being frequently 


devoid of tree growth altogether: - 
Avid Zone Forests. 


Type. 
Zi. Arid zone neoza pine. 7,500 = 11,000 ft. 
xii: 4 " deodar 8,500 = 10,500 " 
xiii. i " plue pine 10,000 - 12,000 ” 


xiv. Seral communities of dry 
and arid zones. 
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DESGRIPTION OF MOIST ZONE FORMATIONS. 


(i) GHIL PINE BELT. 


Pinus longifolia, the chil pine, is the 
dominant feature of the lower forest belt of the 
outer hills, but its growth falls off as soon as the | 
monsoon weakens. Its distribution is limited 
strictly to the area of the effective monsoon, and 
in the Sutlej valley the last chil pine occurs just 
six miles beyond Nichar. 

Regular stands of chil are well developed 
in Lower Basheahr and along the Sutlej up to Taranda, © 
while on the hot southern aspect of the gorge they 
stop lower down the valley at eter reappearing in-- 
Side most of the Pandrabis glens on more sheltered 
aspects. For some miles beyond these points the 
ghil continues as scattered clumps in the hot grass 
lands until eventually its rédle is taken over by 
Pinus Gerardiana. 

Along the bottom of the chil belt there is” 


invariably a hot bushy scrub growth consisting of 


such/ 


FOREST TYPES:- PINUS LONGIFOLIA. 


(79) Chil pine with occasional deodar at 6,500 feet in Kandrad. 
3 Gad ,one of the Pandrabis glens, 

(29) Ruphorbia Royleana on hot°cliffs of southern exposure at 
0,000 feet in the chil pine belt. 
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such bushes es Desmodium nutans, Rhus Cotinus, 


Mallotus philippimnsis, Plectranthus rugosus, end 
Buddleia panfviculata. On the hot cliffs of the 


| a « te Ge 
north bank there is a scattered growth of prickly | ase fm 
: Seats Wea 
peer (Euphorbia Royleana) up to as high as 5,200 | yea 


feet on ground too hot and rocky even for ghil pine, 
though the two are frequently found together wherever 
the chil can find a modicum of soil. The Euphorbia, 
however, is seldom seen on the colder Taranda bank. 
On certain aspects which yield some shelter 
from the scorching down-valley wind, some of the 
larger trees of the foothill forests penetrate up 
the valley and form small associations of their own, 
vizi= Dalbergia Sissoo, Cedrela Poona, sSterculia 
villosa, Lannea grandis, Bauhinia variegata, and | 
Albizzia Julibrissin. A peculiar type of vegetation 


is the wild banana (Musa fosacea, Jacq.), clumps of 


Which occur at a few places near the river, marking 


the sites of hot springs, while the only fern of the 
riverside rocks is Adiantum lunulatun. 

Under open stands of chil, Pistacia 
integerrima is common as a low squat tree, amongst a 
fairly dense bush growth of Woodfordia floribunda, 
Rhus Cotinus, Buddleia paniculata, Desmodium 


Sambuense and D. concinnum, Rubus ellipticus and 


occasional / 
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occasional socies of Lilium Thomsonianum in heavy 
grass clumps - Higher up and under a more regular 
canopy bush growth is less rampant and here 
Desmoditm, Berberis, Khyncosia pseudocajan, Myrsine 
africana, Indigofera pulchSlla, and Caryopteris 
Wallichiana are found, with Plectranthus ubiquitous, 
and Hespedese and Compositae as the common herbs. 
On the hotter north bank pole crops dense 
enough to kill out undergrowth are not common, but 
scattered chil reaches an enormous girth in the 
Pandrabis grass-lands, several trees of over 10 fect | 
girth and one of 14% feet occurring near the Keuncha 
Gad mouth. such places wherever the soil is stable 
have a ground flora of Andropogon and sragrostis 
grasses, Salvia Moorcroftiana and lanata, Androsace 


rotundifolia, Lactuca dissecta, and Oxalis 


Gorniculata, but very little shrub growth, presumably 


owing to the enormously heavy winter grazing inci- 
dence on these slopes which are always the first to 
be free of snow. 

The pure chil belt extends uphill to 6,500 | 
or even 7,500 feet on such dry hillsides, but on the | 
more shel tered aspects and in ravines it is replaced | 
much lower by the ban oak - Rhododendron formation. 


It gradually merges into this and into the blue 
pine-deodar / 
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pine-deodar belt above. The ban oak comes in 
wherever the aspect gets round towards the north 
and its entry is generally heralded by an increase 
of Caesalpinia sepiaria both as a shrub and a climb-| 
er, Clematis and Rosa moschata as climbers, and a 


bushier growth of shrubs such as Deutzia staminea, 


Spiraea Lindleyana, Asparagus adscendens, Roylea 


calycina, and herbs such as StrobilantHes glutinosus 
and Valeriana Wallichii. The blue pine and deodar 
onithe other hand come in more Prequent ly on the 
open hillsides, and their appearance is indicated by 
an increase in the amount of Cedrela serrata, 
Elscholtzia polystachya, Coriaria nepalensis, 
Prinsepia utilis, Jasminum humile, and Spiraea 
canescens in the shrubs, and Smilax, Fragaria, and 


Viola in the ground cover. 


CHIL/ 
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CHIL PINE BELT VEGETATION LIST. 


A. TREES » 
(a) Lower Scrub Associations. 


Albizzia Julibrissin, Durazz. 
Bauhinia variegata, Linn. 
Cedrela Toona, Roxb. 
Dalbergia Sissoo, Roxbe 
Erythrina glabrescens, Parker. 
Kuphorbia Royleana, Boiss. 
Ficus Roxburghii, Wall. 
Lannea grandis, Engl. 

Melia Azedarach, Linn. 

Musay rosacea, Jacq. 

Pinus longifolia, Roxb. 
Punica granetum, Linn. 
sterculia villosa, Roxb. 


(b) Chil Pine Associations. 


Cedrela serrata, Royle 
Cedrus Deodara, Loudon. 
Pinus longifolia, Roxb. 
Pinus excelsa, Wall. 
Fistacia integerrima, Royle 
Quercus incana, Roxb. 
Rhododendron arboreum, Sm. 


B. SHRUBS « 
(a) Lower Scrub Associations. 


Artemisia vulgaris, Linn. 

Buddleis paniculata, Wall. 

Colebrookia oppositifolia, Sm. 

Desmodium nutans, Wall. 

Debregessia hypoleuca, Wedd. 

Indiogofera Gerardiana, var. heterantha, 
Wall. 

Meallotus philippinensis, Muell. 

Osbeckia/ 


a 
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(a) Lower Scrub Associations contd. 


Osbeckia stellata, Wall. 
Plectranthus rugosus, Wall. 
Rhus. Cotinus, Linn. 
Sageretia theezans, Brongn. 
Symplocos crataegoides, Buch-Han. 
Zanthoxylum alatum, Roxb. 
Zizyphus rotundifolia, Lam. 

n oxyphylla, Hdgew. 


(b) Chil Pine Associations. 


HERBS / 


Andrachne cordifolia, Muell. 
Asparagus adscendens, Roxb. 
Berberis petiolaris, Wall. 

* Lycium, Royle. 
Caryopteris Wallichiana, Scheu. 
Desmodium concinnum, DC. 


" nutans, Wall. 
" oxyphyllum DC. 
" sambuense, DC. 


Deutzia staminesa, R.Br. 
Elaeagnus umbellata, Thunb. 
Flemingia fruticulosa, Wall. 
Hamiltonia suaveolens, Roxb. 
Indigofera Gerardiana 
var. heterantha, Wall. 

dd pulchella, Roxb. 
Inula Cappa, DC. 
Leptodermis lanceolata, Wall. 
Lonicera angustifolia, Walle 

rf quinguelocularis, Hardw. 
Meriandra strobilifera, Benth. 
Micromeria biflora, Benth. 
Myrsine africana, Linn. 
Plectranthus rugosus, Wall. 
Prinsepia utilis, Royle 
Rhus €Cotinus, Linn. 
Rhyncosia pseudocajan, Camb. 
Roylea calycina, Briquet. 
Rubus ellipticus, Sm. 

" paniculatus, Sm. 
scutellaria repens, Buch-Hem. 
wpiraea canescens, D.Don. 
Wood{fordia floribunda, Salisb. 


Nn eee ee = seed Lid 
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HERBS « 
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(a) Common to Low Scrub and Chil Pine. 


Anaphelis adnata, DC. 
araneosa, Do. 

Androsace rotundifolia, Har dw. 
Aster asperulus, Nees. 
Hechinops niveus, Wall. 
Lespedeza sericea, Benth. 
salvia lanata, Roxb. 

: Moorcroftiana, Wall. 

. glutinosa, Linn. 
senecio nudicaulis, Buch-Ham. 


(b) Low Scrub Associations only. 


Cannabis sativa, Linn. 
Commelina obliqua, Buch. - Ham. 
Crepis japonica, Benth. 
Cyathula tomentosa, Mog. 
Datisca cannabinea, Linn. 

Datura .Stramonium, Linn. 
Diclypteré bupleuroides, Nees. 
Justicia simplex, D.WVon. 
Laggera alata, sch. 

Lychnis indices, Benth. 
Pimpinella diversifolia, DC. 
Primula floribunda, Wall. 
saussurea obvallata, Wall. 
Teucrium quadrifarium, Buch-Ham. 


(c) Chil Pine Associations Only. 


Aechmanthers tomentosa, Nees. 
Androsace lanuginosa, Wall. 
Gonyza japonica, Less. 
Gnéanhealium hypoleucum, DC. 
Lactuca dissecta, D.Don. 
Lathyrus sphaericus, Retz. 

s! pratensis, Linn. 
Leucas lanata, Benth. 
Lilium Thomsonianum, Lindl. 
Lotus corniculatus, Linn. 
Nepeta linearis, Royle. 
Oxalis corniculate, Linn. 
Polygal af 
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(c) Chil Pine Associations only. contd. 


a Polygala abyssinica, KR. Br. 


_ chinensis, Linn. 
Rhyncosia himalensis, Benth. 
is sericea, Span. 


sonchus arvensis, Linn. 
Strobilanthes glutinosus, Nees. 
Verbena officinalis, Linn. 


D. GRASSES. (Gommon to Whole Belt). 


| ‘Andropogon Ischaemum, Linn. 

| i" Gryllus, Linn. 

| y contortus, Linn. 

| Apluda aristate, Hack. 

| Anthraxon submutieus, Hochst. 
Avena fatua, Linn. 

Gynodon Dactylon, Pers. 
Eragrostis nigra, Nees. 
Lolium temulentum, Linn. 
Pollinia quadrinervis, Hack. 


Ee FERNS. (Low Scrub Associations only). 
Adiantum lunulatum, Burn. 


(ii)/ 


46. 
(ii) BAN OAK = RHODODENDRON FORMATION. 


Quercus incana, the ban oak, is the common 
low level oak:of the moist:zone, and is the major 
species over considerable areas of ground from 5000ep 
to 8000 feet. It thus overlaps into the altitudinal 
zones of all the lower conifers, and is a common | 
companion of the blue pine, deodar, and spruce, as 
well as the chil. In the upper part of the chil 
belt, however, it is really the main forest-forming 
Species, and combines with Rhododendron arboreum | 
to form broad-leaved forest on ground too damp or | 
too cold for chil pine, while on common ground the | 
three combine to form a two-storeyed forest of open 
Ghil stands with an oak-Khododendron underwood, 
Pieris ovalifolia being almost as common as 
Rhododendron ia -aone places. Qn damp ravine banks 
there is a tendency for other broad-leaved species | 
to come in as forerunners of the mixed broad-leaved | 
forest discussed under type v below, the first being | 


Cedrele serrata, Acer pictum, Rhus semislata, Prunus 


cornuta, Pyrus Pashia, and further up Ulmus laevigata, 
Celtis australis and Corylus Colurna, while Alnus | 


nitida is found anywhere near flowing water, and 
blue pine and deodar oceur sporadically on the drier | 
ground towering high above the mass of deciduous 


species/ 


47. 


Species. 

shrubs and climbers sre best developed 
where conifers break the oak and Rhododendron 
canopy, while under dense and continuous broad- 
leaved shade the shrubs frequently give place to 
herbs, mixed in the upper levels with a few ferns. 
The common climbers are Glematis, Rosa moschata, and | 
Caesalpinia sepiaria. The.common shrubs in the 
rampant scrub associated with an open canopy and an 
admixture of blue pine and qeodar are+= Berberis, 
Rhamnus, Piptanthus, Desmodium, Prinsepia, Rubus, 
and Deutzia in the feaven ravines, and on colder | 
aspects the shrubs are Skimmia, Ribes rubrun, | 
Machilus, Litses, Daphne papyracea and Sarococca, 
and these are typical of the upper oak stands where 
Quercus dilatata tends to replace Quercus incanea and 
where the ge oapanvine conifers are spruce and an 
occasional deodar. The somewhat rank herbaceous 
growth of damp ravine bottoms consists largely of | 
Valeriana Hardwickii, Bidens bipinnatea, Senecio, 
scrophularia, Hedychium and Arisaema, and it is in | 
Such places that the Arundinaria béemboo first appears 


as isolated clumps. 


BAN/ 


A. 
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TREES « 
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QAK-RHODODENDRON VEGETATION LIST. 


Acer csesium, Wall. 
Acerrpictum, Thunb. 

Alnus nitida, Endl. 
Cedrela serrata, Royle. 
Cedrus Deodara, Loudon. 
Celtis australis, Linn. 
Cornus macrophylla, Wall. 
Gorylus Coturna, Linn. 
Ficus foveolata, Wall. 
Meliosma dilleniaefolia, Walp. 
Picea Smithiana, Boiss. 
Pieris ovalifolia, D.Don. 
Pinus excelsa, Wall. 
Pinus longifolia, Roxb. 
Prunus cornuta, Wall. 
Pyrus Pashia, Buch-Han. 
Quercus incana, Roxb. 

4 dilatata, Lindl. 
Rhododendron arboreum, Sm. 
Rhus semialata, Murr. 
Rhus Wallichii, Hk. 
salix tetrasperma, Roxb. 
Ulmus laevigata, Royle. 


aw 


SHRUBS « 


Berberis petioleris, Wall. 

4 Lycium, Royle. 
Buddleia paniculate, Well. 
Gotoneaster bacillaris, Wall. 
Daphne papyraces, Decne. 
Desmodium sambuense, DC. 

x podocarpum DC. 
Deutzia staminea, R.Br. 

Be corymbosa, R.Br. 
Hupatorium cannabinum, Linn. 
Flemingia strobilifera, R.Br. 
Indigofera hebepetala, Benth. 
Inula cuspidata, Clarke. 
Litsea umbrosa, Nees. 
Machilus Duthiei, King. 
Picrasma quassioides, Benn. 
Piptanthus/ | 
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Be SHRUBS Contd. 


Piptanthus nepalensis, Sweet. 

Prinsepia utilis, Royle. 

Rhamnus purpurea, Edgew. 

Ribés rubrum, Linn.. | 
Rosa macrophylla, Lindl. | 
Roylea calycina, Briquet. 
Rubus paniculatus, Sm. 

Rubus ellipticus, sm. 
sarcococca saligna, Muell. 
Skimmia Laureola, sieb. 
Spiraea Lindleyana, Wall. 
Viburnum cotinifolium, D.Don. 


Co HERBS « 


Arisaema intermedium, Blume. 
Asparagus filicinus, Buch-Ham. | 
Begonia picta, Sm. | 
Bidens bipinnata, Linn. | 
Graniotome versicolor, Reichb. | 
Fragaria vesca, Linn. 

Hedychium spicatum, Sm. 

Leucas lanata, Benth. 

Nepeta leucophylla, Benth. 

Parochetus communis, Buch-Ham. 

Rhyncosia sericea, Span. | 
Scrophularia himalensis, Royle. | 
Senecko alatus, Wall. | 


i" rufinervis DC. | 
Valeriana Hardwickii, Wall. | 


" Wallichii, DC. | 
Viola Patrinii, Ging. | 
si serpens, Wall. 


De CLIMBERS » 


Caesalpinia sepiaria, Roxb. 
Clematis barbellata, Edgew. 


® connata, DC. i 
Ilex dipyrena, Wall. VR tems Be afar 
Periploca calophylla, Fale. Ses et 


Rosa moschata, Herrm. 
Trachelospermum fragrans, Hk. 
Valleris Heynei, Spreng. 
Vitis capreolata, D.Don. 


E. GRASSES. / 
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Be GRASSES « 


Arundinaria falcata, Nees. 
Brianthus fulvus, Nees. 
Panicum plicatum, Lam. 
Pennisetum flaccidum, Griseb. 
Poliinia quadrinervis, Hack. 


FE, FERNS « 
Asplenium aristatun, OMe 


Aspidium maximum, Don. 
Nephrodium Boryanum, Baker. 


(iii)/ 
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(iii) BLUE PINE-DEODAR BELT. 


Pinus excelsa, the blue pine or kail,is 


second only to deodar in its importance as a commer- 
Gial timber, and it accompanies the deodar through- 
out the whole field of the latter's distribution. 
The blue pine has two altitudinal zones which are 


well defined, although the tree is quite common on 


intermediate ground between these two habitats. The 


low level form, depending on @ moderately good mon- 
soon rainfall. is well developed in the Simla Hills 
and Lower Bashahr although it avoids the excessively 
wet outer hills of Kangra. The high level type is 
dependent on a heavy and long-lying winter snowfall 


and is confined to the upper rorest limits in the 


inner hills. Between 5,000 - 7,000 feet in Taranda 


Range and 6,000 = 8,000 feet in the Pandrabis glens 
the low level blue pine combines with deodar to form 
a definite belt of forest. The occurrence of the 
blue pine,in dense pole stands over so much of this 
area,is due to the cessation of extensive burning 

by the villagers since these forests came under the 
care of the Forest Department. This species is 4 
wonderful coloniser and has established itself over 
large areas during the last 70 years. Of all the 
larger / 


BLUE PINE as a PIONEER SPHCIES, 
(2!) Tandslip in Kut Gad being reoccupied by a heavy crop 
of blue pine seedlings. 
(42) Pine seedlings established in deserted cultivation; 
= Ganwi Gad forests. 


OR. 


larger tree species of the moist zone the blue pine 
is undoubtedly the nearest to the deodar in its 
ecological requirements and in its love for a warm | 
well-drained soil, hence the deodar is following the | 


pine and establishing itself in ever~increasing 


“numbers in this belt, assisted, of course, by judi- 


i ES 


cious thinnings and cleanings under the Working Plan 
prescriptions. | 


In the western end of Taranda Range, i.e. 


Manglad Gad, - the deodar displaces the blue pine in 
only a few places and forms small patches of pure 
forest on some south-eastern Slopes, but more common= 
ly it occurs as occasional single trees and small | 
groups on the rockier spurs of the blue pine forest. 
In the eastern half of Taranda Range, however, the 
quantity and quali ty of the deodar improves per- 
CGeptibly, and tae eoe stands of pure deodar occur, 
owing presumably to a reduction in the reinfall be- 
yond the Maniotidhar, where a great spur of the 
Dhauladhar Range and an eastward bend of the valley | 
both serve to stop the monsoon clouds in their seurse: 


pp the valley. In Pendrabis, however, the higher 


Spiti watershed attracts a heavier rainfall and the | 


deodar continues to cling to the rocky spurs. Here 


there is a much larger area of such rocky spurs with © 


a/ 
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a warm aspect where the deodar develops to an enor- 
mous Size, the blue pine keeping more to the gentle 
slopes between the spurs, and being replaced at 
higher levels and on colder aspects by the spruce. 
Of the oaks, Quercus dilatata, the moru 
oak, is the commonest in this blue pine-deodar belt. 
Tt is not such a prominent feature in Bashahr as 
either Quercus. seme carpifolia or Ilex, as it is 
more or less restricted to this particular type of 
forest. Beyond Nichar it is only met with occa- 
sionally, and in the dry zone the oak role is taken 
on by Quercus Ilex. The mory oak replaces the ban 
as an underwood in the blue pine belt, except where 
heavy lopping of the moru has driven it out. In 
this type of forest the ground is usually very clear 
of shrubby growth under a close canopy of either 


deodar or blue pine, only occasional small bushes of 


Indigofera Gerardiana, Spiraea canescens, Rosa 
macrophylla,Jasminum, and Daphne papyracea being 
found amongst a more regular herb covering of Viola, 
Fragaria, Smilax, Thalictrum, Gerbera, Ajuga and 
maidenhair fern Adiantum) s— Wherever the canopy 
thins out a heavier shrub growth of Plectranthus, 
Berberis, Prinsepia, Desmodium tilisefolium, Rubus, 
and some of the coarser Compositae come in. 


Towards/ 


D4. 


Towards the upper level of the blue pine 
the bracken (Pteris aquilina) fills up the open 
glades and Iris nepalensis also forms large patches. | 
Both of these species are so dense that they exclude | 


other ground herbage completely. 


BLUE/ 


MOIST ZONE DEODAR. 


(88) 24-year old deodar plantation at Taranda, 
i average height, 16 feet. 
(#4) Panwi and Dippi forests in Taranda Range; gentle slopes 
on right mostly blue pine; steeper spurs on left mostly 
: deodar. 
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PINE = DEODAR BELT VEGHTATION. 


Cedrela serrata, Royle. 
CGedrus Deodara, Loudon. 
Buonymus Hamiltonianus, Wall. 

i tingens, Wall. 
Picea Smithiana, Boiss. 
Pinus excelsa, Wall. 
Prunus cerasoides, D.Don. 

" persica, Stokes. 

Quercus dilatata, Lindl. 

v4 incana, Roxb. 


Abelia triflora, R.Br. 
Artemisia vulgaris, Linn. 
Berberis Lycium, Royle. 

u petiolaris, Wall. 
Caragana brevispina, Benth. 
Coriarig nepalensis, Wall. 
Cotoneaster bacillaris, Wall. 
Daphne papyracea, Decne. 
Desmodium tiliaefolium, G.Don. 
Deutzia staminea, R.Br. 
Elscholtzia polystachya, Benth. 
Hypericum cernuum, Roxb. 
Indigofera Gerardiana, Wall. 
Jasminum humile, Linn. 
Lonicera angustifolia, Wall. 

i quinguelocularis, Hardw. 
Plectranthus rugosus, Wall. 
Prinsepia utilis, Royle. 
Rhamnus dahurica, Pall. 

Rose macrophylla, Lindl. 
a sericea, Lindl. 
Rubus biflorus, Buch-Ham. 
gs niveus, Wall. 
smilax parviflora, Wall. 
u vaginata, Decne. 
 ypiraea canescens, D.Don. 


Gommon to both blne 
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Usually confined to pure blue pine:- 


Arisaema intermedium, Blume. 
i: Wallichianum, Hk. 
Chaerophylium viliosum, Wall. 

Polygonum molile, D.Don. 


pine and deodar:- 


Ainslieea aptera, DC. 
Anaphalis nubigena DC. 
Ajuga parviflora, Benth. 
Asparagus filicinus,, Buch-Ham. 
wu gracilis, Royle. 
Boenninghausenia albiflora, Reichb. 
Bupleurum falcatum, Linn. 
Gampanula latifolia, Linn. 
Fragaria vesca, Linn. 
Gentiana argentea, Royle. 
Gerbera lanuginosa, Sch. 
Gnaphalium luteo-album, Linn. 
Iris nepalensis, D.Don. 
iactuca dissecta, D.Don. 
Mertensia racemosa, Benth. 
Nepete spicata, Benth. 
Prenanthes Brunoniana, Wall. 
Primula denticulata, om. 
Roscoea eliator, Sm. 
salvia gintinosa, Linn. 
Satyrium mepalense, /.Von. 
Saxifraga lignlata, Wall. 
Senecio alatus, Wall. 

. pedunculatus, Hdgow. 
faraxacum officinale, Wigeg. 
Thalictrum foliolosum DC. 

omer javanicum, Blume. 
i minus, Linn. 
Tragopogon gracilis, D.Don. 
Urtica dioica, Linn. 
Valeriana Wallichii,Dc. 
Vicia tenera, Grah. 
Vigna capensis, Walp. 
Viola Patrinii, Ging. 
Viola serpens, Wall. 


CLIMBERS / 
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De GLIMBERS. 


Clematis Bucaniana DC. 

us connata, DC. 

2 montana, Buch—Han. 
Descorea deltoidea, Wall. 

us melanophyma, Prain. 
Tlex dipyrena, Wall. 
Rosa moschata, Herrm. 
Vitis divearicata, Wall. 


Agropyron longearistatum, Boiss. 
&grostis alba, Linn. 
Agrostis Royleana, Trin. 
Andropogon Gryllus, Linn. 

u tristis, Nees. 
Avena aspera, Munro. 
Calamagrostis littorea, DC. 
Dactylis' glomerata, Linn. 
Poa pratensis, Linn. 
Spodiopogon dubius, Hack. 


Fe FERNS. 


Adiantum Capillus-Veneris, Linn. 
= venustum, Don. 
Aspidium aristatum, Sw. 
Asplenium maximum, Don. 
4: nigripes, Blume. 
Nephrodium Boryanum, Baker. 
Pteris aquiline, Linn. 


Iv/ 
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(iv) SPRUGE-DEODAR BELT. | 


The bulk of the north-facing slopes from 
7,000 to 10,000 feet in the moist zone swarry a 
fairly dense forest of spruce (Picea Smithiana) with 
a varying admixture of deodar. In the west end the | 
deodar is restricted and only appears occasionally | 
in the lower half of the spruce belt in Manglad Gad | 
in groups of two or three trees on the crowns of | 
rocky spurs. Towards the east in Taranda Range and | 
throughout Pandrabis both on the main Sutlej face 
and in the side valleys it is more in evidence, 
occurring sporadically in the damper spruce ground 
on cold Slopes as well as dominating the drier spurs. 
On the warmer aspects also the blue pine continues | 
dominant, and in many places up to 8,500 feet the 
three spvecies oceur together, while in eastern | 
Pandrabis the blue pine runs right up into the upper 
oak belt,displacing the spruce altogether in some 
south and south-east aspects. With the falling off 
in the monsoon in the eastern end of the Bashehr | 
moist zone the spruce definitely abandons the ridges 
and is confined to the colder slopes. | 


Under the spruce the two lower oaks 


(Quercus/ 


HOREST TYPES:- SPRUCH - DHODAR BELT. 


(45) Spruce on side slopes and deodar on steepest spurs; 
| Rushnang forest in Bhabba valley. 
(%) Open crop of spruce and deodar in foreground; Taranda and 
Chaunda Gad forests in middle distance. 


o9. 


{Quercus incana and dilatata) are both common though 
they are seldom mixed, one or other being locally in 
evidence to the exclusion of the other, while towards 
the top of the spruce belt the kKharsu oak (Quercus 
semecarpifolia) and the silver fir (Abies Banarow)-. 
come in, forming a mixture with the spruce over 

large areas at 9,000 to 11,000 feet. 

Other broad-leaved trees such es Huonymus 
and Acer are fairly common as undergrowth and gener | 
ally mark the change from the flora of the windswept | 
ridges to the more sie lversd hollows where the broad- 
leaved thach forest excludes the conifers entirely. 

On the drier ridges where deodars are 


fairly frequent the bushes are Lonicera quinguel- 
ocularis, Indigofera Gerardiana, Berberis byciun, 


‘Rubus spp., Geragene brevispine, Prinsepia, Piptanthus 


—————————————————— EEE 


and Spiraea canescens, and the herbs are Fragaria, 
Viola, Primula denticulata, and Valeriana Wellichii, 
with bracken fern end Spiraea Lindleyana in blanks. | 

On the intermediate slopes between ridges 
and ravines the ringal bamboo (Arundinaria falcata) 
is often the only ground cover because its dense 
Shade and masses of vegetation crowd out everything 
else, frequently choking out deodar and spruce 
regeneration. 


Elsewhere/ 
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MOIST ZONE DEODAR. 


(47) Deodar sapling crop established under old blue pine forest; 
broad-leaved thach in distance; Ganwi Gad, 8,000 feet. 

(28) Dense masses of Arundinaria bamboo render deodar 
reproduction difficult in Pandrabis spruce-deodar belt, 


Nee 
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Elsewhere on these slopes where deodar 
occasionally manages to penetrate amongst the spruce 
there is generally a mass of straggling trees and 


bushes such as Pyrus Pashia, Deutzia corymbosa, 


Ribes rubrum, Viburnum nervosum, Cotoneaster 


acuminata, Euonymus, and Acer, with a variety of 
creepers such as Schizandra, Clematis, Vitis and 
solanum Dulcamara. The ground flora is very varied 
in this type of forest and contains Ainsliaea aptera, 
Primula petiolaris, Thalictrum reniforme, Corydalis, 


Spiraea vestita and Spiraea Aruncus, Chaerophyllum, 
Wulfenia Amherstiana, and Polygonatum species, while 


among ferns Aspidium and Polypodium species are 
commoner than Adiantum. strobilanthes often 
oceupies large areas to the complete exclusion of 


any other ground plants and less commonly is mixed. 


with Impatiens. | 


Towards the top of the spruce belt where 


the percentage of silver fir and kharsu oak increases 


the yew (Taxus baccata) and the birch (Betula 
alnoides) come in, the yew often suppressing any 
vegetation in its shade. The common shrubs here 
are Skimmia, Viburnum nervosum, and Strobilanthes, 
and the herbs are Polygonum, Allium, Trillium, and 


Fritillaria, while the Nephrodium ferns are much 


commoner / 
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commoner than those mentioned in the lower belts. 
Wet rock faces are occupied by Saxifraga 

ligulata and Sedum species, while rock screes in the. 

damper spruce areas are first populated with 


Girardinia, Pilea, Leonurus and Cannabis. 


SPRUCE-DEODAR VEGETATION LIST. 


Ae TREES « 


Abies Pindrow, Spach. 
Acer acuminatum, Wall. 

* caesium, Well. 

"~ pictum, Thunb. 
Betula alnoides, Buch-Ham. 
Huonymus lacerus, Buch=-Ham. 
Picea Smithiana, Boiss. 
Pinus excelsa, Wall. 
Quercus dilatata, Lindl. 
Quercus incana, Roxb. 
Quercus’ semecarpifolia, Sm. 
Taxus baccata, Linn. 


Be SHRUBS « 


Astragalus chlorostachys, Lindl. 
Berberis Lycium, Royle. 


2 petiolaris, Wall. 
Gotoneaster acuminata, Lindl. 
= bacillaris, Wall. 


Daphne papyracea, Decne. 
Desmodium tiliaefolium, G.Don. 
Deutzia corymbosa, R.Br. 
Hypericum patulum, Thunb. 
Indigofers Gerardiana, Wall. 
Jasminum humile, Linn. 
Leycesteria formosa, Wall. 
Lonicera alpigena, Linn. 

" orientalis, Lam. 

" quinguelocularis, Hardw. 
Piptanthus/ 
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SHRUBS Contd. 


Piptanthus nepalensis, Sweet. 
Rhamnus purpurea, Edgew. 
Ribes glaciale, Wall. 

" rubrum, Linn. 

Rosa macrophylla, Lindl. 
Rubus biflorus, Buch-Ham. 

" " Tasitocarpus, Sm. 

y niveus, Wall. 
skimmia Laureola, Sieb. 
Spiraea bella, Sims. 

" canescens, D.Don. 

i Lindleyana, Wall. 
strobilanthes alatus, Nees. 

LU atropurpureus, Nees. 
Viburnum nervosum, D.Don. 


HERBS « 


Ainsliaea aptera, DC. 
Allium rubeus; Baker. 

2 Weallichianum, Stend. 
Anaphelis triplinervis, Clarke. 
Aralia cachemirica, Decne 
Asparagus filicinus, Buch-Ham. 
Astilbe rivularis, Buch-Ham. 
Boenninghausenia albiflora, Reichb. 
Bupleurum lanceoletum, Wall. 
Gannabis sative, Linn. 
Carpesium cernuum, Linn. 
Chaerophyllum villosum, Wall. 
Chirita pumula, D.Don. - 
Corydalis ruteefolia, DC. 
Cyanotis barbata, D.Don. 
Gyhanchum glaucum, Wall. 
Dipsacus strictus, D.Don. 
Erigeron multiradiatus, Benth. 
Pragaria vesca, Linn. 
Fritillaria Roylei, Hk. 
Gentiana guadrifaria, Blume. 
Girardinia palmata, Gaudich. 
Halenia elliptica, D.Don. 
Heracleum candidans, Wall. 


i canescens, Lindl. 
Impatiens Roylei, Walp. 
: Thomsoni, Hk. 


Lactuca Scariola, Linn. 
Lamium emplexicule, linn. 
Leonurus Cardiaca, Linn. 
Mertensia racemosa, Benth. 
Nepets Govaniana, Benth. 

" leucophylla, Benth. 
Pilea/ 
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Contd. 


Pilea umbrosa, Wedd. 

Planteago lanceolata, Linn. 

Polygona tum multiflorum, All. 
verticillatun, All. 

Primula denticulata, Wall. 

Y petiolaris, Wall. 
Polygonum chinense, Linn. 
Roscoea ellif@tr, Sm. 
naussurea hypoleuca, Spreng. 
saxifraga ligulata, Wall. 
Serophularia calycina, Benth. 
Sedum udenotrichum, Well. 

de multicaule, Wall. 

ws rosulatum, Ldgew. 
Spirsea Aruncus, Linn. 

" vestita, Wall. 
Stellaria crispata, Wall. 
Swertia cordata, Wall. 

x purpurascens, Wall. 
Thalietrum reniforme, Royle. 
Trillium Govanianum, Wall. 
Urtica dioica, Linn. 
Valeriana Hardwickii, Wall. 

e Wallichii, DC. 
Viole Patrinii, Ging. 

" serpens, Wall. 

Wulfenis Amherstiane, Benth. 


D. CLIMBERS. ~ 


Be GRASSES. 


KF. FERNS/ 


Clematis barbellata, Buch-Ham. 
Hedera Helix, Linn. 
Ilex dipyrena, Wall. 
schizandra grandiflora, Hk. 
Solanum Dulcamara, Linn. 
Vitis lanata, Roxb. 

id parvifolia, Roxh. 

y semichordata, Wall. 


Agropyron longearistatum, Boiss. 
Arundinaria falcata, Nees. 

ts spathiflora, Trin. 
Dactylis glomerata, Linn. 
Erianthus fulvus, Nees. 
Melica scaberrima, Hk. 


Oplismenus undulatifolius, Beauv. 


Oryzopsis saequiglumis, Duthie. 
Pennisetum flaccidum, Griseb. 
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BF. FERNS « 
Adiantum Capillus-Veneris, Linn.. 
e venustum, Done 
Aspidium aculeatum, OW e 
ilicifolium, Don. 
Ly Prescottianum, HK 
Gheilenthes subvillosa, Hk. 
Nephrodtum barbigerum, "Hk 
Brunonianum, Hk. 
Polypodium amoenun , Well. 
lineare, Thunb. 
Pteris aquilina, Linn. 
" ecretica, Linn. 


(v) BROAD-LEAVED "THACH" FOREST. 


The coldest aspects and all the reentrants— 
and ravine bottoms of the spruce belt (7,000 - 
10,000 feet) are entirely occupied by a rich mixture 
of broad-leaved Species to the exclusion of conifers 
except for scattered spruce and a very occasional | 
deodar. in the Pandrabis glens this type is well 
developed and spreads uphill in a fen shape from the 
lower ravines, occupying more and more of the gentle 
Slopes with increased elevation, as the conifers res 
treat to the better drained ridges. 

The oaks are only occasional members of 
this type, which is commonly known in Bashahr as 
thach (grazing land) owing to the richness of the 
shr ub/ 


FOREST TYPRS:- BROAD-LBAVED "THACH" FOREST. 


(49) Mixed broad-leaved species occupying hollows and conifers 
on ridges; Ganwl Gad at 10,000 feet. 
(39) Interior of thach in early spring; Corylus, Cornus, 
Ylmus, and Acers, | 
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shrub growth and the quantity of loppings which the 
mixed broad-leaved species provide. The common 
trees are Acer, Pyrus, Pieris, Rhododendron, Rhus, 
Geltis, Cornus, horsechestnut, alder, walnut, hazel, 
elm, bird-cherry, poplar, hornbeam, and less commonly 
the box, ash and yew. The shrub growth is a mix- 
ture of Skimmia, Cotoneaster, Deutzia, Viburnum, 
Lonicera, Leycesteria, Machilus, Litsea, and Sarco- 


cocca. Herb growth is poorly developed except in a 


few rather specialised types of canopy, - e.g. a 


| dense growth of Chaerophyllym reflexum under a pure 


stand of Pyrus lanata; Galiun, Boenninghausenia, 
Rubia, Salvia glutinosa, Viola and Adiantum fern 
under a pure stand of herse-chestnut; and under the 
very densest of the Corylus-Pyrus stands a herb 
growth of Viola, Aisfieea, end Adiantum instead of 


shrubs. | 
BROAD-LEAVED "THACH" FOREST VEGETATION LIS. 


Abies Pindrow, Spach. (Low level Fir). | 
" spectabilis, Spach. (High Level Fir).| 
Acer acuminatum, Wall. ) | 


"  ¢@eaesium, Wall. ) maples. | 
"  pictum, Thunb. ) | 
"  villosum, Wall ) 


Aesculus indica, Colebr. (horse-chestnut) 
Alnus nitida, Endl. (aldor) 
Betula/ : 


A. TREES Contd. 


| 66. 
| Betula alnoides, Buch-Ham. (birch) 
| Buxus Wallichiana, Baillon. (box) 
| Carpims faginea, Lindl.)( hornbeam) 
i" Viminea, Lindl.) " 
| Gedrus Deodara, Loudon, (deodar) 
Celtis australis, Linn. 
Cornus capitata, Wall. 
% macrophylla, Wall. 
| ? oblonga, Wall. 
| Corylus Golurna, Linn (hazel) 
| Huonymus Hamiltonianus, Wall. 
| E tingens, Wall. 
| Fraxinus micfantha, Lingelsh. (ash) 
Juglans regis, Linn (walnut) 
Meliosma dilleniaefolia, Walp. 
Pieris ovalifolia, D.Don. 
| Pices Smithisana, Boiss, (spruce) 
| Pinus excelsa, Wall (blue pine) 
Populus ciliata, Wall. (poplar) 
| Prunus cornuta, Wall (bird cherry) 
Pyrus Aucuperia, Hhrh. (mountain ash) 
i" foliolosa, Wall. 
# lanata, D.Don. 
" Pashia, Buch-Ham. 
| Quercus dilatata, Lindl (moru oak) 
| 


rn incana, Roxb. (ban oak) 
it senecarpifolia, Sm. (kharsu oak) 


| Rhododendron arboreum, Sm. 
| Rhus Wallichii, Hk. 
| Taxus baécata, Linn. (yew) 
Ulmus Wallichiana, Baillon ) (jm) 
| v es 3 
| laevigata, Royle. 


Be SHRUBS « 


Berberis petiolsaris, Wall. 
Gotoneaster acuminata, Lindl. 
a bacillaris, Wall. 

Daphne papyracea, Decne. 
Devtzia corymbosa, ReBr. 
Eupatorium cannebinum, Linn. 
J&Sninum humile, Linn. 

| Leycesteria formosa, Wall. 

| Litsea umbrosa, Nees. 

| Lonicera alpigena, Linn. 

| a orientalis, Lam. 
Machilus Duthiei, King. 

Polygonum amplexicaule, D.Don. 

| polystachyum, Wall. 

| Rhamnus / 

| 

| 
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Be SHRUBS Contde 


Rhamnus purpurea, Edgew. 
Ribes glaciale, Wall. 
Ribes rubrum, Linn. 
Rosa macrophylla, Lindl. 
Rubus biflorus, Buch=Ham. 
" tlasiocarpus, Sm. 
Sarcococea saligna, Muell. 
Skimmia Laureola, Sieb. 
Spiraea Lindleyana, Wall. 
Strobilanthes alatus, Nees. 
at atropurpureus, Nees. 
Viburnum nervosum, D.Don. 
_ stellulatum, Wall. 


G ® HERBS o 


Aconitum heterophyllium, Wall. 
a Lycoctonum, Linn. 
Ainsliaea aptera, DC. 
Allium rubeus, Baker. 
Arisaema intermedium, Blume. 
Boenninghausenia albiflora, Reichb. 
Gampanula colorata, Wall. 
Cannabis sativa, Linn. 
Ghaerophyllum reflexum, Lindl. 
A. vVillosum, Wall. 
Corydalis rutaefolia, DC. 
Fritillaria Roylei, Hk. 
Galium Aparine, Linn. : | 
Habenaria ensifolia, Lindl. | 
Impatiens racemosa, DC. | 
Impatiens secabrida, DC. 
Lamium amplexicaule, Linn. 
Leonurus Cardita, Linn. 
Myriactis Wallichiijy Less. 
Polygonatum multiflorum, All. 
ue verticillatum, All. 
Polygonum chinense, Linn. 
Primula petiolaris, Wall. 
saxifraga ligulata, Well. | 
Sedum Hwersii, Ledeb. | 
" rosulatum, Edgew. | 
Spireea Aruncus, Linn. 
if vestita, Wall. 
otachys sericea, Wall. 
Trillium Govanianum, Wall. 
Urtica dioica, Linn. 
Valeriane, Hardwickii:, Wall. 
Viole serpens, Wall. 


| D. CLIMBERS/ 
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De CLIMBERS « ; | 
Hedera Helix, Linn. 


Vitis lanata, Roxb. 
Vitis semichordata, Wall. 


Be GRASSES. 
Arundinaria falcata, Nees. 
ih spathiflora, Trin. 
Melica scaberrime, Hk. 
Oryzopsis aequiglumis, Duthie. 
Pennisetum flaccidum, Griseb. 


¥. FERNS. 
Adiantum Gapillus-Veneris, Linn. | 

Aspidium aculeatum, Swe | 

i ilicifolium, Von. 

= Prescottianum, Hk. | 

Eolypodium amoenun, Wall. | 


lineare , Thunb. 
Pteris cretica, Linn. 


(vi) KHARSU OAK - SILVER FIR BEL. re 
Abies Pindrow, Spach and spectabilis, 

Spach. (Webbiana, Lindl.) have been separated by 
Parker as the Low Level and High Level Silver Firs | 
respectively, but although the two do occur as quite | 
recognisable botanical types in the Upper Sutlej 
they do not constitute separate units for ecological 
work, Together they form a high level forest belt 
through/ 
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through the moist zone with much the same distribu- 
tion as the spruce, but KepleGIne the Spruce above 
and forming with the kharsu oak the highest of the 
altitudinal forest belts, at 10,000 = 12,000 feet 
in the moist zone. 


uercus semecarpifoliea, Sm.the kharsu oak, 


forms a belt of pure forest on the south-facing 
Sutlej slopes of Pandrabis between about 9,200 to 
11,500 feet to the complete exclusion of the silver 
fir, the dense oak forest stopping abruptly at the 


edge of alpine grass-lands. On other exposures in 


the Pandrabis glens and throughout Teranda this oak | 


occurs as scattered trees or in larger pure groups 
amongst the open silver fir stands, other trees 
of the second storey being both species of birch 


(Betula utilis and alnoides) and the yew. This 


| 


1 


fixture goes up the hill much higher into the alpine: 


pastures than the pure kharsu does. 


On some of the south and south-east as- 


pects of Pandrabis the blue pine runs right up into 


the kharsu forest, replacing the spruce and silver 
fir as the high level conifer, but elsewhere the 
usual sequence is preserved and the spruce rises 
above either the blue pine or the deodar, which is 
seldom met with in this belt. 3 


Under / 
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Under dense pure stands of kKharsun oak the 
shade is so deep that the humus is a deep sour leaf | 
mould with no green plants whatever. The seedlings 
of the kharsu even cannot persist; the kharsu oak | 
produced a most prolific seed crop in 1927 and the 
fallen seed was literally germinating in solid heaps, 
but by the next spring not a seedling had survived | 
in the shade of the oak forest. Many of the stands 
of this oak are so dense as to give the impression | 
of being a coppice coupe in places where no felling 
has ever been done, and it would be interesting to 
know under what circumstances this type of forest 
has regenerated itself. 

| Under mixed stands of oak and silver fir 
the bush growth is not so dense as in the lower 
spruce forests, but there is a good deal of 
Arundinaria PERBOO and scattered bushes of Acer, 
Spiraea bella, Pyrus foliolosa, Cotoneaster acumin- 
ata, and Rhododendron lepidotum. The herbaceous 
cover is usually coarse Compositee and Nephrodium 


fern. | 


KHARSU/ 


Te 


KHARSU OAK - SILVER FIR VEGETATION LIST. 
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A. TREES. 


Abies Pindrow, Spach. 

A spectabilis, Spach. 
Acer acuminatum, wall. 

+ pictum,- Thunk, 

Betula utilis, D. Don. 

2 alnoides, Buch-Ham. 
Euonymus tingéns, wall. 
Piesa Smithiana, soiss. 
Pinus excelsa, Wall. 

Pyrus foliolosa, Wall. 

w lanata, De. Don. 
Quercus dilatata, Lindl. 

8 semecarpifolia, Sm. 
Rhododendron Lepidotum, Wall. 
Taxus bacecata, Linn. 


B. SHRUBS. 


Cotoneaster acuminata, Lindl. 
a rosea, Hdgew. 
Lonicera purpurascens, Walp. 
Polygonum polystachyum, Wall. 
Rhamnus purpurea, HEdgew. 
Rubus lasiocarpus, Sm. 
Spiraea bella, Sims. 
Strobilanthes Dalhousianus, Clarke. 
i Wallichij, Nees. 
Viburnum hervosum, Db. Don. 


C. HERBS. 


Anaphalis triplinervis, Clarke. 
Calamintha Clinopodium, Benth. 
Crepis sibirica, Linn. 
irigeron alpinus, Linn. 
Fragaria vesca, Linn. 
Gaultheria trichophylla, Koyle. 
Neveta Govaniana, Benth. 
Podophyllium kEmodi, Wall. 
Primula, denticulata, Sm. 

= petiolaris, Wall. 
saxifraga Lisulata, Wall. 
senecio chrysanthemoides, DC. 


n graciliflorus, DC. 
Spiraea Aruneus, Linn. 
i vestita, Wall. 


D. CLIMBERS / 
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KHARSU OAK - SILVER FIR VEGETATION LIST. 
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D. CLIMBERS. 


E. GRASSES. 


Fe FERNS. 
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(vii)/ 


Schizandra grandiflora, Hk. 
Vitis semichordata, Wall. 


frundinaria spathiflora, Trin. 
jlielica. scaberrima, Hk. 
Pennisetum flaccidum, Grisob. 


Aspidium Prescottianum, Hk. 

Nephrodium barbigerum, Hk. 
oe Brunonianum, Hk. 

Polypodium amoenum, Wall. 
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(vii) SERAL COMMUNITIES OF MOIST ZONE. 


Bech of the foregoing six types of forest 


is the climax type for the particular conditions in 


which it is growing, and there is no evidence to show 


that any of these formations would extend at the ex- 
pense of the others unless as the resnlt of some 
considerable change in local climatic conditions. 
Within the blue pine-deodar formation, 
however, a considerable change is in progress, for 


the pine is sa pioneer species on much of the ground 


It has been indicated in CHAPTER IV that the blue 


pine forest has spread over much of the ground which | 


prior to the leasing of the forests was kept as 
erass-land by constant burning. This colonisation 
by the blue pine is still in progress wherever it 


can find an entry on deserted cultivation, or on 


ground whose surface has been disturbed by rock falls 


Or snow avalanches, at practically any altitude be- 
tween 5000 and 9000 feet in the moist zone. 

The following list gives the species of 
Shrubs and herbs which commonly act ss pioneers in 
occupying freshly broken ground ahead of the blue 


pine in this area. 


SHRUBS / 


for which the deodar is the appropriate climax type. | 


| 
| 
| 


| 
} 
| 
| 


SHR UBS 


GRASSES - 


HERBS e 
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AND TREES. 


Plectranthus rugosus, Wall. 
Populus ciliata, Wall. 
Rubus biflorus, Buch=-Ham. 

x purpureus, Bunge, 
Spiraea Lindleyana, Wall. 
Viburnum cotinifolium, D.Don. 


Agrostis alba, Linn. 
Perotis latifolia, Ait. 


Anaphalis adnate, DC. 

Wy nubigena, DC. 
Arabis alpina, Linn. 
Bupleurum falecsatum, Linn. 
Erysimum hieracifolium, Linn. 
Fragaria vesca, Linn. 
Impatiens Roylei, Walp. 
Lactuca scabrida, DC. 

" macrorhiza, Hk. 
salvia glutinosa, Linn. 
Teraxacum officinale, Wigg. 
Viola Patrinii, Ging. 

Viola serpens, Wall. 
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DESCRIPTION OF DRY ZONE AND ARID ZONE 
FORMATIONS. | 


Much of the flora is common to both dry | 
and arid zones, and the two zones are therefore dealt 


with together in order to prevent the duplication of 


1 


lengthy vegetation lists. 


TYPE viii. JILEX OAK =- NEOZA PINE FORMATION 
OF DRY ZONE. 


Quercus Ilex, Linn, the Ilex oak, is a 
feature of the mrddle dry zone of the Sutlej from 


Wangtu up to Purbani and recurring beyond that occa- | 
Sionally as far up as the Tidong junction. Pip=285 — 
best developed on the colder south bank and forms 
pure stands with only an occasional deodar or neoza 
pine at 6,000 - 8,000 feet from the Mel Gad to 
Shongtong, including the lower reaches of the Baspa, 
and fringing the bottom of the deodar belt through- 
out Kilba Range. It is much less common on the 
hotter north bank, and forms pure forest in only a 


few/ 


FOREST TYPES:- PINUS GHRARDIANA. 
(31) Arid zone “protection forests" of deodar and neoza pine 
in Ropa Gad (Upper Chini). 
(3%) Typical open neoza forest with a scanty soil covering 
of Thymus and Roylea, 
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few places where the aspect is brought round either 
to east or west on the banks of side-streams, as at 
Urni and Runang at 8,500 feet and it seldom grows 
below 7,000 feet on the Chini side. 

Pinus Gerardiana, Walle, the neoza pine, 
is the source of the edible chilgoza nut of the 
Indian bazaars, and is much more widely met with 


than the Ilex oak in both dry and arid zones. It 


replaces the chil pine near Wangtu just where the | 
monsoon becomes ineffective, and continues along the | 
sutlej; lower slopes as far as Kanam, but becoming a 
dominating feature only beyond the cliffs of the 


Baspa junction. 


In Kilba the neoza dominates the Ilex oak 
on cliffy ground facing due aie downstream, while 
the oak is the commoner on other aspects where the 
insolation is Teac intense. On the Chini side with | 
a southern exposure the lower cliffs have only a 
scattered crop of stunted neoza from the river level 
at 5,000 feet up to practically 9,000 feet, though 
frequently the deodar comes in considerably below 
that. Similarly in the lower Baspa valley, the 
[lex oak is well developed along the colder left 
bank as a pure forest and also as the dominant 
member in mixture with the pine and deodar, while on 


the hotter right bank the lower slopes which are not 
sheer/ 
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gheer cliff are occupied by scattered nmeoza and 


open grass lands, with an inferior type of broad- 


leaved scrub in the hollows and ravines. 

Along the river bottom from Wangtu to the 
Baspa mouth there is a peculiar type of scrub most 
of whose members are outer foothill species which 
have penetrated thus far into the hills along the 
line of the Sutlej gorge. such are Olea cuspidata, - 
Zenthoxylum alatum, Sophora mollis, Capparis spinosa | 
and Withanis coagulans, and their presence testifies. 
to the extreme summer heat which is generated at the 
bottom of cliff gorges of the inner hills. Other 
plants associated with this group and generally 
outnumbering these foothills immigrants are Quercus | 
ilex, Fraxinus zanthoxyloides, Plectranthus rugosus | 
and Artemisia maritima. In this zone Artemisia 
displaces Plectranthus as the dominant bush of the 
hot valley serub and Plectranthus is more typical of 
the Ilex oak and lower deodar forest, in which also | 


1 
1 


Hraxinus is fairly frequent as a small tree. | 
Another type of broad-leaved scrub is | 
developed along the Baspa valley bottom, mingling 
with Ilex oak and displacing it from hollows and 
ravines. The most interesting member of this group. 
is the triangular-leaved Acer pentapomicum, first 
reported by Dr J.l. Stewart when he was examining 


the / 
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the Bashehr forests with Brandis in 1864. Other 
trees and shrubs of this association are Parrotia, 
Geltis, Rhus succedanea and punjabensis, Desmodiun, 
Lonicera, Abelia, Buddleia, Villebrunea, and occa- 
sionally Bosea Amherstiana. 
| In the grass- lands of the open neoza 
forest the coarser Compositae such as Echinops, 
Cmicus, Picris, Hieraciun, Lactuca and Senecio are 
much in evidence, also Sisymbrium and Pimpinella. 
Under a more or less complete canopy of 
Ilex oak shrub growth is rery much reduced, common 


plents being Salvia glutinose, Lespedeza, Bupleurum 


falcatum, Cynanchum Roylei and Verbascum, with 


occasional bushes of Rosa Webbiana, Caragana brevis- 


pina and Abelia. 


TYPE XI. NEOZA PINE FORMATION OF ARID ZONE. 


Pure neoza forms open forests which cover 


large areas of the valley beyond Chini and the tree 
shows its best development in this arid zonee The 
horthward trend of the valley for 8 miles beyond 
Shongtong causes a sudden increase in aridity and 
deprives the left bank of its usual northern 


exposure/ 
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exposure. As a result the Ilex oak takes second 
place to the neoz& and only becomes dominant again 
when the northern aspect is again resumed in the 
Purbani forest block. Beyond Purbani, however, the 
conditions become too arid for the Ilex oak and the 
neoza occupies both flanks of the valley. It forms 
an almost unbroken belt of pure forest for 16 miles 
on the north bank from the mouth of the Kashang Gad 
to Kanam from about 7,500 feet up to 9,500 feet, with 
deodar mixed in the upper half. Beyond this the 
lower slopes of the main Sutlej valley are of bare 
Shale almost devoid of vegetation, but in the Ropa 
Valley to the north there is again an extensive de- 
velopment of neoza mixed with deodar. 

These pure stands of neoza are very 
scattered and the ground flora is also very open. 
The only other tree is an occasional Fraxinus 
zanthoxyloides and the usual bushes ere Lonicera 
hypoleuca, Artemisia maritima, Roylea, Astragalus | 
graveolens and Daphne oleoides, and there is @ some- | 
whet sketchy ground cover of Thymus and herbs such | 
as Dianthus, Lespedeza, Nepeta supina, and Setaria 
and Perotis grasses, but as a rule a great deal of 
the earth surface is quite bare of either pkant 
life or vegetable mould, rendering this type of 


country/ 


ARID ZONE FORESTS. 


(3%) Sutlej valley near the Tidonge junction; pure neoza belt 
on left: deodar and blue pine on right, 
(34) Teti Gad in Upper Chini; neoza below, deodar on nearer 
ground, and high-level blue pine round head of valley. 
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eee peculiarly liable to erosion by heavy rain- 
storms. Beyond Jangi, the cushion-scrub of the arid 
alpine zone comes down towards the river bed, | 
Cotoneaster microphylla and Juniperus communis being 
fairly common, while Ephedra begins to displace 
Artémisia as the commonest shrub in and beyond Ropa 


Gad. 


VEGETATION/ 
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LIST for DRYZONE ILEX-OAK - NHOZA 


VEGETATION 
and ARID ZONE NEOZA PINE FORMATIONS. 
&. TREES. 


(a) Common to both zones. 


Acer pentapomicum, Stew. 
Celtis australis, Linn. 
Fraxinus zanthoxyloides, Wall. 
Parrotia Jacquemontiana, Decne. 
Pinus Gerardians, Wall. 
Pistacia integerrima, Stew. 
@uercus Ilex, Linn. 
Rhus punjabensis, Stew. 

t succedanea, Linn. 


(b) Confined to dry zone. 


Olea cuspidata, Wall. 
Zanthozylum alatum, Roxb. 


(¢) Confined to arid zone. 


|B. SHRUBS. 


Prunus Jacquemontii, Hk. 
us prostrata, Labill. 


(a) Common to both zones. 


1, Abelia triflora, R.Br. 
Artemisia maritima, Linn. 


e vulgaris, Linn. 
Astragalus anomalus, Bunge. 
= tibetanus, Benth. 


EAE eS Edgeworthiana, C.K. Schn. 
Jaeschkeana, C.K. Schn. 

ae spinosa, Linn. 

Caragana brevispina, Benth. 

Daphne oleoides, Schreb. 

Desmodium nutans, Wall. 

indigofera Dosw, buch-Ham. 

Lonicera hypoleuca, Decne. 

Mieroglossa albescens Clarke. 

Plectranthus rugosus, Wall. 

Rosa Webbiana, Wall. 

Roylea calycina, Briquet. 

Thymus Serpyllum, Linn. 


PINE 
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(ob) Confined to dry zone. 


Bosea Amherstiana, Hk. 
Buddleia paniculata, Wall. 
Elaeagnus umbellata, Thunb. 
Lonicera angustifolia, Wall. 

x guingquelocularis, Hardw. 
Seutellaria repens, Buch-Ham. 
Sophora, mollis, Grah. 

Villebrunea frutescens, Blume. 
Withania coagulans, Dun. 


(ec) Confined to arid zone. 


Astragalus cicerifolius, Koyle. 


" polyacanthus, koyle. 
tT graveolens, buch-Ham. 
t leptocentrus » pUNgE. 


Colutea nepalensis, Sims. 
Cotoneaster microphylla, Wall. 
Caragana Gerardiana, Benth. 
Ephedra Gerardiana, Wall. 

Y intermedia, Schrenk. 
Lactueca orientalis, Boiss. 
Potentilla rigida, Wall 

a Salesoviana, Steph. 


Ce. HERBS. 
(a) Common to both zones. 


Aster molliuseulus, Wall. 
Bupleurum falcatum, Linn. 
Cynanchum Koylei, Wight. 
Cynoglossum micranthum, Desf. 
Dianthus angulatus, Hoyle. 
Hyssopus officinalis, Gay. 
Impatiens brachycentra, Kar. 
Lespedeza dubia, Schindler. 
vs floribunda, BUNSE. 
Nepeta discolor, Royle 
Phiomis spectabilis, Fale. 
Pimpinella diversifolia, DC. 
Rumex hastatus, D.Don. 
Salvia glutinosa, Linn. 
Senecio chrysanthemoides, DC. 
Silene Griffithii, Boiss. 
peer an Alliaria, Seop. 
strictum, Hk. 
fylophora Govanii, Deene. 
varaxacum Officinale, Wiggs 
verbascum Thapsus, Linn. 
veronica Beccabunga, Linn. 
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(b) Confined to dry zone. 


Amphicome arguta, kKoyle. 
Gnicus Wallichii, Hk. 
Echinops niveus, Wall. 
Hieracium vulgatum, fries. 
Lactuca longifolia, DC. 
Origanum vulgare, Linn. 
Phagnalon niveum, Kdgew. 
Picris hieracioides, Linn. 
Saussurea candidans, Ularke. 
Stachys melissaefolia, Benth. 
Veronica. biloba, Linn. 


(¢) Ceénfined to arid zone. 


‘D. GRASSES. 


Nepeta supina, Stev. 
Silene kunawarensis, noyle. 
Hyoscyamus niger, Linn. 


(a) Common to both zones. 


Agropyron longesristatum, soiss. 
Agrostis alba, Linn. 

Eragrostis nigra, Nees. 

Perotis latifolia, Ait. 

Phileum arenarium, Linn. 

Setaria viridis, Beauv. 


(ob) Gonfined to dry zone. 


FERNS. 


Andropogon Gryllus, Linn. 
Apluda aristata, Hack. 
Arthraxon submuticus, Hochst. 
Lolium temulentum, Linn. 
Pollinia quadrinervis, Hack. 


(2) Common to both zones. 


(b) Confined to arid zone. 


Asplenium Ceterach, Linn. | 


Gymnogramme aurita, Hk. 
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84. 
TYPE IX, 


DR ¥: ZONE DEOODA R. 


South of the Sutlej the deodar belt is con= | 
tinuous throughout the whole of the dry Zone and | 
covers enormous areas of ground between. 7,000 and 
10,000 feet. This belt at one time SSatainee some of | 
the finest deodar in the whole of the Himalayas, but 
many of these primeval forests have now been replaced: 
by young pole crops. North of the river there is a | 
large area of deodar in the Bhabba valley; but on the| 
main valley slopes the deodar belt is not by any means 
continuous, and forest is frequently displaced by 
screes and bare cliffs. . 

. (a) NICHAR-JANI DEODAR GROUP, 

From Niohar to the Dulang Gad on the south 
bank the deodar is well developed on the shoulders 
of the spurs, which rise between the various side- 
streams, thus forming large blocks of pure forest 
near the main river around Nichar, Panwi, Dippi and 


Jani, In such pleces there is usually a lower fringe 


Of blue pine or seattered chil pine below 7,000 feet 


near Nichar, and the Quercus Ilex and neoza pine come 
in to replace it in the east. The blue pine also 


occurs as an occasional tree amongst the deodar 


\ throughout the forest. At 9,000 feet the blue pine 


and/ 


| vines/ 
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and spruce both filter in and eventually displace the. 
deodar altogether above 9,500 feet, confining it more. 
and more strictly to the ridges with increase in alti- 
tudes 

In the interior of each side-valley the | 
dendar persists on rocky spurs and forms a consider- 
able percentage of the forest, but much of the ground 
is so precipitous as to be quite inaccessible - @.g. | 
Deskudang Compartment 7- Hlsewhere in these valleys | 
the slopes are occupied by spruce and blue pine and 
the ravine bottoms by a broadeleaved mixture, though | 
scattered deodars are found much more frequently here 
than in similar damp forest types further west in | 
Taranda. 


| 
| 
| 
| 


Under pure or nearly pure: deodar the common, 
shrubs are Plectranthus, Indigofera Gerardiana, Coton 
easter bacillaris; Rubus niveus and Berberis ay Stet 


with some Adiantum fern, Geranium, Valeriana, Fra- 


and Gerbera lanuginosa are the common herbs. Where 


gus filicinus, Salvia glutinosa, Nephrodium barbi- 
| 


paria and Viola, while under dense pole crops Smilax | 
blue pine is dominant Desmodium tiliaefolium, Aspara- 


ferum and bracken are more in evidence, and where 
Spruce also occurs in the mixture Ainsliaea, Poly- 
gonum, and Pteris cretica as a ground cover and Vibur- 


Aum _cotinifolium as a shrub are common. In the ra-= 
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ravines the common trees are Rhus succedanea, walnut | 
and poplar, and the bushes are Stanhylea Bmodi, Care- 
sana brevispina and Berberis lycium. 

Features of this group are the absence of 


any oak at the level of the deodar belt except for a | 


little moru ‘oak at Panwi, and also the way in which | 


the deodar forest frequently abuts upon open grass- | 
land along its lower fringes This group also marks 
the final elimination of spruce as the dominant | 
species of the middle forest belts | 

(b)  KILBA-BRUA ' DEODAR GROUP, 


This group comprises the Lishnam forests | 
in the Dulang Gad, then an unbroken stretch of deodar. 
in the Kilba forests, continued in the lower Baspa | 
up to Shoang. In this area Quercus Tlex forms the 
main species where the deodar comes in first at 7,000 
feet and continues in mixture with the deodar up to | 
8,000 feet. The deodar between 7000 and 7500 is dis- 
tinetly poor with a very conical bole, poor height | 
growth and becoming stagheaded at an early age,» Above! 
this it improves rapidly and the top part of the Ilex- 
deodar mixture produces some fine timber. On some of 
the hotter aspects the lower deodar is mixed with | 
neoza, instead of oak ~ @.ge the eastward aspects of | 


the Teuden and Kanai spurs above the Baspa-Sutle; 


Junction. 


pee eee 
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| Plectranthus, and Artemisia vulgaris, with Rosa mos- 


chata as a creeper over trees and Cynanchum Roylei 


8%. 


The main belt of pure deodar extends up- 
wards to 9500 feet, but occasional trees are found as 
high as 10500 feet. The upper forest consists large- 
ly of blue pine, while the spruce is confined to the 


subalpine belt in mixture with silver fir and birch. 


| 
| Tlex oak is dominant throughout most of the reentranits| 


and a special ravine flora is only found in restricte 


ed areas, into which the deodar usually penetrates. 


The deodar-Ilex oak formation has usually a scattered 


bush growth of Lonicera quinguelocularis and angusti- | 


folia, Fraxinus zanthoxyloides, 


trailing on the ground. There is often a crop of 


herbacéous weeds such as Cannabis sativa and Cory- 


| 
| 
| 
| 
| 
I 
| 
1 
| 
| 
| 
| 
| 


dalis sown by the grazing and browsing animals, be-- 


cause these Ilex oak woods form the main winter grazq| 
| 


ing grounds. In some places owing to the excessively 
heavy grazing Salvia slutinosa is the only ground | 
cover left, as even goats will not touch it. | 
Where neoza@ runs up into the deodar on the 
Kanai cliffs the forest is open and on all ledges 


there is a fairly heavy scrub growth of poplar, Par- 


| 
| 
| 
| 


| 
rotia, Acer pentapomicum, Spiraea, Abelia, and Rubus; 


with a rough herbage of Erysimum, Bupleurum, Stel= 
laria and Cynanchum, while on sheet rock Plectran- 


thus/ 


| 
| 
| 
| 
| 
| 
| 
| 
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Plectranthus is the sole survivor. In pure deodar 


stands of good growth there is a fairly regular shrub 


growth of Indigofera, Desmodium, Artemisia vestita, 


Jasminum, and Abelia, with a certain amount of brack-) 


en and Adiantum fern, and a herb growth of Thalictrum 


Valeriane Wallichii, Nepeta, Anaphalis nubigena and | 
triplinervis, Geranium, Fragaria and Elscholtzia | 
cristata, 

In the drier type of deodar on stony ridges | 


| 
which shows a poor height prowth, the shrubs are | 


Plectranthus, Ui croglossae Artemisia vyulgaris, 
Berberis, Anaphalis Royleana, Desmodium, and Viburnum) 
with very few herbs except Salvia glutinosa and a few 
Compositaes 
In the damper stands on ravine slopes the 

deodar develops well, some of the trees of this type 
in Lishnam pein ery fine indeed. Here there is a 
heavy shrub growth of Rhus succedanea and punjahen-. 
Sis, Gedrela serrata, Acer pentapomicum, Rhamnus 


Desmodium and Poly 


| 
virgata, Deutzia corymbosa, Spiraea Lindleyana, 
onum polyst chyum which erowds 

out any herbaceous ground flora. 

In the damper stands away from the ravines 
and towards the upper part of the deodar belt where 
blue pine and an occasional spruce appear, bracken 
Fern and Ainsliaea aptera are common under close 


canopy/ 
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canony; while more open places have a bush growth of | 
Berberis and Cotoneaster, and Dioscorea and Clematis — 
are comnon as climberse 

(c) UPPER BASPA DEODAR GROUP. 

With the valley bottom at 8000 feet the | 
deodar comes right down to the river bed and except 
in very damp ravines persists up to practically 
10,000 feet, being mixed above 9500 feet with blue | 
pine on the ridges and spruce and silver fir else- | 
wheres 

Many of the riverside stands are on the 
cogzse shingle beds of the old raised beaches; ee ier 
are exceedingly dry and the deodar erowth is slow | 
and poor. Along the water's edge there is Hippophae, 
Myricaria, and Impatiens, while along with the deo- | 
dar on the raised beds there are Astragalus tibe- 
tanus and anomalus, and Compositae such as Lactuca | 
longifolia, Prenanthes Brunoniana, Behinops, Cnicus 
and Iragopogon-. 


| 
| 
| 
In this group there is a curious recrude- | 
scence of the low level blue pine, which comes in | 
below the deodar around the Ragurang Falls from | 
7500 to 8500 feet. The appearance of the blue pine | 
at this level and a recurrence of spruce in pre- | 


ference to blue pine at 10,000 feet both indicate 


anf 


FOREST TYPES:- BASPA VALLEY FOR"STS. 


(35) Dry type of silver fir and Rhododendron lepidotum at 
10,000 to 11,000 feet. 


(34) Quercus Ilex and deodar in Brua Gad, a side-stream of 
the Easpa. 
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an improvement on the climate of the main Sutlej 
valley, but unfortunately there are no statistics of | 
the Baspa valley rainfalls 

The associates of this lower pine are 
commonly Salvia glutinosa, Plectranthus, Pimpinella, 
Wikstroemia and occasionally Acer pentapomicum and 
Parrotia., Peculiar features here are dense gregar- 
ious masses of the fern Osmunda Claytoniana and 
Mentha sylvestris each covering large blanks in the | 
pine canopye 

Ihe lower deodar forest contains a dense 


growth of Plectranthus and Saivi 


iutinosa which to- 
gether form a serious handicap for deodar regenera- | 
tion. Above this, common plants under open deodar 

are Astragalus chlorostachys, Nepeta spicata, G=enie- 


tome versicolor,and Prunella vulgaris with the usual 


shrubs, while under a close canopy Indicofera bushes | 
are well grown and Ihalictrum is the oly common nerd 
(a) WADANG DEODAR GROUP. | 
This presents an intensely arid type of 
forest on the precipitous south-east aspect of the 
Kanawar Kailas peaks. The lower fringe of this | 
forest is said to have been worked out by early 
traders and is now open grassland, while the upper 
part escaped owing to its inaccessibility. It con- 


tains/ 


Jle 


Pictas & seattered crop of magnificent old trees, many 
of them dry topped, and almost all with their bases 


on the uphill side smashed by falling rocks. 
Neoza and a few deodar come in at 7600 feet | 
'and deodar continues up to 9700 feet, above which 


bine pine and silver fir come ins The ground flora | 


| 
| 
associated with deodar is of well developed shrubs 
such as Abelia, Indigofera Gerardiana and I.Dosua, 
| Rhamnus virgata, Lonicera angustifolia, a Desmodium 
mueh nearer nutans than tiliaefolium and an irregular| 


ground covering of Clematis montana and Thymus. | 


(e) RALLI-BARANG DEODAR GROUP, 
In this belt along the Sutlej south bank | 


the deodar comes in at 7500 or a little above this 


NSS SS OE ee 


as scattered trees amongst neoza and Jlex oak, but 


does not form pure forest until over 8000 feet. 
Occasional blue pine come in above 9300 feet, and | 
towards 10,000 feet blue pine and spruce predominate; | 


_the deodar disappearing at about 10,300 feet. 


type of deodar amongst Lonicera and Abelia bushes, 28. 


| 

| 

Quercus Ilex is accompanied by an inferior | 
| in the Kilba group, but above 8500 feet this area 

| 


contains splendid forest, much of which has now been | 
worked out and replaced by very fine young deodar | 
crops, in fact Ralli forest contains the best deodar | 
regeneration area in the whole of Bashahr. In this 


forest/ 


DRY ZONE DHODAR, 
(37) Deodar forest on Rogi cliffs; on the right, Barang forest 
belt on the flanks of Kailas, 


(33) Purbani forest; old deodars preserved as part of a temple 
grove with s@pling crops all around them. 
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forest grass growth is fairly dense but is not heavy 


enough to stop seedlings even in open places. Both 


| 
| 


Indigofera Gerardiana and Desmodium tiliaefolium show 


| 
erowth of 14 to 18 feet in height, but there is very | 
little herbaceous growth except occasional Frersria | 


is 


and Asvaras racilisa- | 
In the other forests of this group the re= 
generation is good but not so prolific as in Ralli. | 
In them Thymus, Microglossa albescens, and Anaphalis | 
Royieana are common under deodar, denoting a distinct, 
advance in aridity for sHeSe northern aspectse Other | 
plants common lower down the valley continuet= vizt- 
Lonicera, Abelia, Indigofera, Salvia glutinosa and | 
Artemisia vestita, but Desmodium is now less in evi- 


= ————E———— = 


dence under deodar canopiese In areas where regene- 


ration has prespered, the comnon herbs are Ihalictru 


and the three Polygonatums (mualtit lorum, verticilla- 


tum and cirrhifolium). In areas unduly exposed by 


a 
Frac arias Astragalus Candolleanus and A. rhizanthus, 2 
| 
| 
| 
over-felling or rendered sterile by excessive debris- 
burning there are Verbascum, Chenonodium opulifol iva, 
Impetiens brachycentra, and Leptorbabdes Benthaniena, 
all plants of ill-omen for deodar because reSenera- 


tion seldom prospers along with them, 


In the upper part of the deodar belt where | 


there/ 
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there is an sppreciable mixture of blue pine and 
spruce there is a well developed herbaceous ground 
cover of the "leguminous turf" so typical of the 
dividing line between the deodar and the high level | 
blue pine and consisting of Astragalus spp, Oxytropis 
mollis, Thymus, Lespedeze floribunda and Lotus corni- 


culatuss 


In the ravines common bushes are Salix 


denticulata and Buonymus lacerus, in addition to the | 

usual Spiraea and Viburnum. 

(f) BHABBA VALLEY DEODAR GROUP. 

The main deodar-besring areas of the Bhabba 

are where the stream runs south-west hence the two | 

banks have south-east and northewest exposures and 
very different types of forest. The colder N.-W. 


aspect (Rushnang)“carries deodar from 6000 feet up 


to 9500 feet while the opposite S.-E. aspect (Yeti) | 
has deodar from 8500 to 11,000 feet. Both sides are 
precipitous and contain large atretolics of naked 
cliff, but are nevertheless valuable forests which 
are now being thoroughly worked for the first time. 
In Rushnang there is an open crop of very 
fine old deodar from the valley bottom up 9,000 feet, 


above which spruce comes in andreplaces the deodar 


entirely at 9,500 feet, except for occasional trees 


Fn 2 


on/ 
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on rocky spurs» Exposed cliffs carry Plectranthus, 
Artemisia, and Desmodium nutans, while good average 


deodar ground has a heavy shrub growth of Abelia, 


Rhamnus WALES LBs Berberis pseudumbellata, Jag gminum. 
and Rosa sericea, With brecken in erecarious patches. 


There is a considerable development of broed-leaved 


serub in all the smaller reentrants, consisting of 


Aesculus, Bing. succedanea, and masses of Strobilanthhes 


_alatus ten feet high. Where the spruce mixture comes: 


in there is the usual herbaceous’ cover of Astragalus 
chlorostachys, Thalictrum neurocarpum, Ainsliaes, 
Bupleurum Candollii and Adiantum fern, 

In Yeti on the opposite side, scattered 
deodar and blue pine do not appear in the hot grass- 
lands until between 8,000 and 8,500 feet amongst herb 
species such as AnGrosace, Anaphalis, and Lespodoza, 


typical of the chil pine belt. Species of this belt | 


also continue up to 9,500 feet amongst very scattered 


and stunted deodar, viz. Rhus Cotinus, Rumex hastatus, 


_Stachys sericea and Salvia lenata. 


HWrom 9500 to 10500 the deodar is well 
Geveloped as an open forest on all ridges and ledges | 
capable of retaining soil, with shrubs such as Rosa 


Serices, Car 


Pema ‘bre: 


ispina, bracken and Salvia 
glutinosa in the open, and a herb growth of Thalic- 


trum 


> Nepeta, Roscoea, and Thermopsis. The reen- 
trants/ 
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reentrants are generally bare stengchutos, dangerous 


‘from constantly falling rocks, or where vegetation 


persists there is a dense mass of Polygonum polystach-| 
| 


yum and Impatiéns scabrida and I. Rovylei up te 3 feet 


(g) URNI-ROGI DEODAR GROUP, 


| 
| 
This contains only one forest of commercial | 


Inithe dry park-like-open stands of deodar on the | 


arid southern exposure above the Rogi cliffs, there is 


a scattered shrub growth of Artemisia maritima and 


| Wilgaris, amongst a turf of Dianthus angulatus and 
| : 
thymus, with occasional herbs such as Ervsimum | 


‘Bierecif lium, Pimpinella, Senecio and Leptorhabdos. 


Between Rogi and Chini there are three | 
| Small regeneration areas where eastern aspects are | 


provided and the type of deodar improves. The flora | 


in these pleces is somewhat similar to the deodar | 


Sele 


areas of the Upper Baspea which have already been 


| discussed, | 


| 
| 
| 
| 
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TYPE XII, | 


AR LD 4ONE D2H-O2D AR, 


(2)  CHINI-POARI DEODAR GROUP. 
The northward trend of the river between 
Chini and Purbani leads to a more equal development 
of the forest on both banks; and there is also a 
marked increase in aridity. The neoze pine occupies 
most of the south slopes un to 170,000 feet as pure 
forest, and on other colder exposures it continues 


as a mixture in deodar up to quite 99500 feet. The 


deodar throughout is of much poorer height growth | 
than the average dry zone type and is confined to tie. 
older aspects. The typical crop of this group is in 
strips running up the more Snel tered side of each : 
spur, with neoza predominating on the hotter side and 
the intervening hollows blank from the constant abra= 
Sion of snow slides; or carrying at best a few dwarf | 
deodar deformed and degraded to a misshapen bush. 
The deodar regeneration even on sheltered 
aspects tends to keep to the skirts of old trees | 
whose shade gives protection from the hottest sun 
while on more insolated slopes the deodar comes in 
best with the help of a fairly dense neoze crop act- — 
ing as nurse, and seldom establishes itself in the 


open, / 


(39) 


TDR 


RY ZONE DEODAR REGENERATION. 


wSeeding 


not been 


Delay in 


4 


back the 


felling" in Barang forest; heavy opening 


Fs 


followed by regeneration except in side- 


of standar 


making final felling in Rogi forest has 
young crop in the shade of the old tree. 


7 


shade. 


as. 


Crec.r 


3 
| 


Operis 


The dry deodareneoza crops have a scattered | 


bush growth of Artemisia maritima, Lonicera hypoleuc 


and a sketchy ground cover of Thymus, Polygonum © 


es 


‘patonychioides, and Dianthus, with occasional Astra- 


i 


Vert 


gelus sreveolens, cum and Silene Griffithii. | 


| 
| 


More regular deodar crops contain a heavier but still 


| 

| 
scattered shrub growth of Desmodium, Microglossa, | 
| 

Anaphalis Royleana, Ribes Grossularia, Rubus _purpureus 
| | 
and Wikstroomia canescens with a herb growth of Arte- 


misia yestitea, Veronica Beccabunga, very much reduced | 


Thalictrum minus, Impatiens: brachycentra, Carum C rvi, 
Craniotome versicolor, Anthriscus nemorosa, Nepeta 
discolor and supina,and Senecio pedunculatuss 


| 
if 
| 
| 
| 
| 
1 
| 
| 
| 


Towards the top of the deodar belt where 


blue pine and firs come in, the shrubs are still much | 


the same species as lower down, but under the blue 


'silver fir and blue pine on the damper slopes the 


herbs are Halenia elliptica, Bupleurum tenue, Nepeta 


Clarkei, Veronica, Phlomis bracteosa, Brige 
nus and Anaphalis cinnamomea. 

‘(b)  PURBANI - PANGI - KASHANG DEODAR GROUP, | 

This comprises three good blocks of deodar 

forest which have developed, in spite of the inc seaced 

aridity of the valley, on the northern exposures pro- 


vided/ 


| 
| 
| 
| 
pine the usual leguminous turf comes in, while under 
| 
| 
| 
| 
i 
| 
i 
| 


| 
| 
| 
| 


Mabe thore are considerable creas of valuable deodar 


hypoleuca and gqguinguelocularis, Artemisia vulgari 


[ 


| 


/ north-west up into the Spiti hills. On the hotter 
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provided by the Purbani slepes of the main river and 


by the valleys of the Malun and Kashang Gads running 


a = <= 


| aspects the deodar is largely mixed with neoza and 


is of the type already discussed above under (a), 


showing very good height growth and reaching a large 


gize. Ihese latter depend largely for their ect Sue 


| Wpon the remains of winter snow-beds lasting on these 


| colder northern slopes until late in the spring, for 


for the 7 months Mey to November. 


In the two side-valleyvs the deodar comes in 


| 
the summer rain-fail here. does not exceed 7 inches 
| 
| 
| 


rather lower than it does in the main valley, and the 


reentrant flora is much more luxuriant and varied, 


but the general type is similar. The drier slopes | 


have a fairly regular bush growth of Abelia, Lonicers| 


and vestita, Ribes, Rosa, Rubus and Plectranthus, and) 


| Jess commonly Jasminum, Asparagus pracilis, bracken 


end Asplenium Trichomanes fern. At higher levels 


Verbascum, Leptorhabdos and varieties of the legumi- 


| 
5 

these dry slopes also carry Cotoneaster microphylla, 
nous turf containing a lot of Thymus and Leontopodium, 
| 


Sooler aspects with proportionately better deodar | 
with/ / | 


with?’ a more regular canopy carry a shrub growth of 
Indigofera. Desmodium, Cotoneaster obovata and 
Berberis Bdgseworthiana, with a well developed herb 
growth of Thalictrum, Adiantum, Frasgeria and Poly- 

| gonatum, with Nephrodium sparsum and Gymnogramme 
aurita, as occasional ferns. 


| 
| 
The sloping hollows and teentrants which | 
| 
carry the finest deédar in Pangi and Kashang have a | 


dense growth of shrubs and tall herbs and creepers 


forming a mass of vegetation, but in such situations 


through this. It contains Salix daphnnoides, Phila- 


the young deodar is quite capable of penetrating 
| 
| 


Geiphus tomentosus, Jasminum, Rubus, Rosa, Salvia | 
glutinosa. Bupleurum Candollii, Astragalus chloro- 
stachys, Thalictrum reniforme, Lilium polyphyllum and) 
Polvgonatum multifilorum with Rubia, Galium, and 


Dioscorea as climberss 


The ravine bottoms are often bare stone 


acuminatum, Viburnum, Spiraea, Syringa HEmodi, and 


| 
chutes, but they generally contain Acer caesium and 
fee : | 
| Buonymis laceruss In such places the spruce comes 


in abdve the deodar, but elsewhere the blue pine is 


“much more im-evidenee» Between 9,500 and 10,000 feet 
| 

on most aspects the deodar is mixed with a good deal | 
of blue pine and the ground flora consists of 1@gu- | 


-minous/ 


| 
| 
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| 
| 
| 
| 
| 
| 
1ésuminous turf in most places, giving way to an 


sorup of Juniperus communis and Ribes Grossulsria on 


— = 


the hotter slopes. 


(c) RIBBA - TIDONG DEODAR GROUP, 


This contains a le=-mile belt of deodar | 
| 
forest on the south bank of the Sutlej continued into) 


the Tidong valley, and well developed wherever suf- 


ficient soil and a. northern aspect can be found. The 


conditions are extremely arid and the deodar must 
depend almost entirely moon winter snow for its | 
moisture. It occurs scattered with neoza at about 
8,000 feet near the Sutlej river bank, but is here | 
yery stunted and conical. : 
It is not until about 8,800 feet that it | 

| 


develops good height growth and then only on tne 


; | 
more sheltered slopes. Much of the best forest has | 


been muitilated by heavy Lopping to provide long 
poles for the local vineyards, and trees have an 
enormous stumpy bole hearing a mass of upright poles 


as branches, 


| 
Under a dense deodar canopy there is a@bso- | 
lutely no ground flora whatever and seedling regene-| 
ration dies; off very quickly under heavy shade, the | 
loss of dew under the heavy crowns probably being | 


the reason for this. Under neoza and deodar there 


is/ 


_ Caragane Gerardiana, Berberis Bdgeworthiana and 


-Astrarealus rhiz 


Lol. 


is a scattered shrub growth of Lonicera hypoleuca, 

“Ephedra, Roylea, Artemisia HELENE Daphne oleoides, 

Jaeschkeana, and Polygonum paronyehioides, while tne | 

herbaceous growth 18 even more scattered, consisting 
and 


of Rubia, Nepeta discolor and supina, Senecio, with 
A 


‘an occasional Fra: 


inus zanthoxyloides tree, The | 
pulk of the ground, however, is bare rock and SOreEs | 
Under the better class of pure deodar between 
9000 and 9500 feet Abelia is found as a bush of 12- 
14 feet in height, inert bushes being Berberis and 
Ribes Grossularia and arientale: with some Thalic- 


trum minus wherever soil and shade are provided, 


| 
| 
| 
also Rheum, Thymus, Arenaria foliosa and re 
and Asplenium fontanum scattered amongst the rocks. 
Where the blue pine comes in above this, the usual 
leguminous turf is very strongly Sevelousd in these | 
arid forests, containing a varying percentage of 


nthus, A. pedinculatus and A. strobi- 


liferus, Oxytrovis mellis, 
Nepeta supina, Hyssopus officinalis, Cicer soongari- 


cum and Fragaria vescas 


(a) UPPER CHINI GROUP. 
| 
| 


Rhis comprises the balance of the forests 


ARID ZONR FORESTS. 


(4) Open forest of deodar, neoza pine, and blue pine at 
Llabrang, 8,0CCO-10,000 feet. 
(42) Teti Gad valley bottom at 9,200 feet: deodar on right (the 
cooler aspect) and neoza on left (the hotter aspect). 


LOZ» 


| 
in the upper valley of te Sutlej and in the Teti 
and Ropa Gads. There is considerable area of 
scattered and rather poor deodar forest which is of 
great local value in providing building timber for 
the inhabitants, but forest of commercial value for | 
export purposes is confined to the Teti Gad. | 

The deedar is closely confined to the most 
sheltered northern aspects, and only appears on | 
southern faces AS a mixture in well established | 
neoza forests such as the RarangeJangi belte It is | 
seldom found mueh below: 9,500 feet and usually stops: 
above at about 16,900 feet. In this zone the mois-~ | 
ture requirements of the deodar approximate closely | 
to those of the high level blue pine, and the ground! 


flora of the two, even when they occur separately, 


is very similar.. 


| 
The usual scattered and very stunted type 
of de@dar in this excessively arid area is accom= 
panied by a very irregular and open shrub growth of — 
Artemisia maritima, Ephedra intermedia and Gerardiam, 
Caragans versicolor and Gerardiana, C ris spino: 
|. Colutes nepalensis and an occasional Fraxinus trees | 
A better class of deodar, though still very 
stunted, is found higher up on hillsides of bare } 


loose quartzite blocks in Teti Gad, and this has 


Ribes orientale and Rosa Webbiana both growing into 


shrubs/ 
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shrubs of 12 feet in height, cushion-serub of Juni- | 


perus communis and pseudosabina, and Juninerus macro- 
yoda forming poles of 16-20 feet growing out of the 
centre of a clump of its own shrub growth, in the 

Same manner as the spruce of the prés boisés of es 
| 
| 


Swiss Alps: , is ubiquitous, while | 


A, vulgaris and Salvia slutinosa are here restricted | 
to the better class of open deodar forest. The | 
scree Astragalus species, namely A. tibetanus, A, 
anomalus and Ae cicerifolius, are fairly common, | 
also Lonicera hypoleuea,' Rovlea, Prunus Taequemontii, 


and a very open form of turf containing Thymus, | 
| 


Polygonum, Nepeta, Lactuca orientalis, Dianthus, and 


Hyssopus, covering rock serees.- Where surface soil 


exists there are -Janecetum senecionis, Adonis 


scrobiculatsa, Medicago falcata, all characteristic 


as field weeds and probabiy brought in by grazing 
animals; also Cynosliossum and Myosotis which are 
usually associated with the high level blue pines 
The barriers of the altitudinal zones so strictly 
observed by plant life in the outer hills tend to 
break down in this arid country and all the surviv- 
ing plants congregate on the ost sheltered sites 
irrespective of their previous habitat. 
Owing to the large number of plants common 

bo both dry and arid zones, the vegetation lists 


for/ 


DEODAR FOREST TYPES. 


(43) Deodar in upper Baspa growing on alluvial shingle beds 
along river's edge 2t &,300 feet. 

(44) Arid zone deoder at Purbani provides protection for 
Vilf¥age and cultivation at 9,700 feet. 


L046 


for the two zones have been combined. In order to 


show the ecological value of the deodar associates 


they have been brouped under four heads, neamely:- 


le 


as 


20 
L. 


Plants belonging to ravine associations. 
Plants denoting moist conditions for deodar. 
Plants denoting good conditions for deodar. 
Plants denoting dry cenditions for deodar. 


VEGERATION/ 


VEGETATION LIST FOR DRY ZONE AND 


1, RAVINE 
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ZONE DEODAR, 


ASSOCTATIONS, 


A, Trees and Shrubsse 


(a) 


(b) 


Common to both dry and arid zones. 


Acer arcuminatum, Wall. 
! esesium, Wall. 
Alnus nitida, Endl, 
Geltis australis, Linn. 
Deutzia corymbosa, RK. Bre 
Buonymus lacerus, Buch = Ham. 
Hippophae salicifolia. D.Don. 
s rhamnoides, Linn. 
Uyfricaria elegans, Royle. 
aS -ermanicas Desv>. 
cerman » Desv 
Parrotia Jacquemontiana, Decne. 
Populus ciliata, Wall. 
Quercus Ilex, Linn. 
Rhus punjabensis, Stew, 
a succedanea, Linn. 
Salix daphnoides, Vill. 
" denticulata, Anders. 
ue viminalis, Linn. 
Spiraea Lindleyana, Wall. 
Staphylea Emodi, Wall. 
Syringa Hmodi, Wall. 


Viburnum cotinifolium, D.Don. 


Confined to dry zones 


Berchemia ifineata, DC. 
Cedrels serrata, Royle. 
Corylus Colurna, Linn. 
Polygonum amplexicaule, D.Don. 
" polystachyum, Wall. 
Spiraea canescens, D.Don. 


(c)/ 


ARID 


4 a 
4 
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Confined to srid zones. 


Astragalus coluteocarpus, Boiss. 


Bs Herbse 


2s 


— 


As 


(Common to both dry and arid zones) 


Androsace sarmentosa;, Wall. 
Aquilegia pubiflora, Wall, 
Heracleum candidans, Wall. 
x canescens, Lindl. 
Impatienfs amplexigaulis, Edgew. 
_ gigantea, Edgew. 
scabrida, DC, 
Polygonum chinense, Linn. 
Salvia glutinosa, Linn. 
nedum Hwersii, Ledeb. 
Sempervivum; acuminatum, Jacquems 
Valeriana Hatdwickii, Wall. 


PLANTS DENOTING MOIST CONDITIONS FoR 


DEODAR, 


(Seldom found in arid zone except near 


water channels) 


Herb Sigs 


Anemone rivularis, Buch - Ham. 
Angelica glauca, Edgew. 
Coriandrum sativum, Linn, 
Geranium nepalense, Sweet. 
Polygonum alatum, Buch — Ham. 
Potentilla argrophylia, Wall. 

nepalensis, Hk, 
stellaria crispate, Wall. 
Thalictrum reniforme, Royle. 
Urtica dioica, Linn. 


Adiantum Gapillus-Veneris, Linn 
yvyenustum, Don. 

Dickso nia appendicul ata, Wall. 

Nephrodium sparsum, Don. 

Polypodium =yineare, Thunb. 

Pteris pellucida, Presi, 


&. PLANTS DENOTING GOOD CONDITIONS FOR DEODAR. 


A. Trees and Shrubs. 
(Common to both dry and arid zones.) 


Abelaa triflora, R.Br. 

Abies Pindrow, Spach. 

Artemisia vestita, Wall. 
Astragalus chlorostachys, Lindl. 
Berberis aristata, DC. 

x pseudumbellata, Parker. 
Caragna. brevispina, Benth. 
Cotoneaster bacillaris, Wall. 

” obovata, Wall. 
Desmodium tiliaefolium, g¢.Don. 
Indigofera Gerardiana, Wall. 
| Jasminum humile, Linn. 


e officinale, Linn, 
Lonicera angustifolia, Wall. 
: quin quelocularis, Hardw. 


| Philadelphus* tomentosus, Wall. 
| Picea Smithiana, Boiss. 
| Pinus excelsa, Wall. 
| Prunus persica, Stokes. 
| Rhamnus virgata, Roxb. 
| Rosa sericea, Lindl. 
| Rubus biflorus, Buch — Ham. 
- ' niveus, Wall. 
Salix daphnoides, Will. 
" Wallichiana, Anders. 


ae 


| B. Herbs. 


| Amaranthus panicniatus, Linn. 

| fmaphalis nubigena, De. 
Anaphalis triplinervis, Clarke. 
Asparagus gracilis, Royle. 
Atropa Belladonna, Linn. 
Bupleurum Candollii, Wall. 

E lanceolatum, Wall. 
Chaerophyllum villosum, Wall. 
Craniotome versicolor, Reichb. 
| Cynanchum auriculatum, Royle. 
| E Dalhousiae, Wight. 


———————— ee =e re = 


ELscholtzia cristata, Willd. 
| Fragaria vosea, Linn. 
| Lilium polyphyllum, D.Don. 
| Mentha sylvestris, Linn. 
Nepeta/ 


Be 


C. 


D. 


Be 
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Ae 


Herbs. 


Ferns. 
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contd. 


Nepeta lLeucophylla, Benth. 

Nepeta spicata, Benth. 

Polygonatum eirrhifolium, Royle. 
¥ multiflorum, All. 

B verticillatum, All. 
Polygonum aifine, D.Don. 
Polygonum molie, D.Don. 
Prenanthes Brunoniana, Wall. 
Prunella vulgaris, Linn. 
Pterotheca Faleconeri, Hk. 
Roscoea spicata, sm. 

Thalictrum folelosum, DC. 

4 javanicum, Blume. 

S minus, Linn. 
Viola Patrinii, Ging. 

" S§erpens, Wall. 


Climbers. 


Dioscorea. deltoidea, Wall. 
Ms melanophyma, Prain. 
Polygonum pterocarpum, Wall. 


Asplenium Ceterach, Linn. 
Cystopteris fragilis, Bornh. 
Gymnogramme aurita, Hk. 
Polypedium Dryopteris, Linn. 
subdicitatum, Blume. 


Grasses. 


Andropogon tristis, Nees. 
Calamagrostis litterea, DC. 
Festuca Myuros, Linn. 

Poa pratensis, Linn. 


PLANTS DENOTING DRY¥ CONDITIONS FOR DEODAR. 


Trees and Shrubs. 


(a) Common to both dry and arid zones. 


Anaphalis Royleana, DC. 
Artemisia maritima, Linn. 


5 Vulgaris, Linn. 
Berberis / 


(b) 


igs. 


Berberis Edgeworthiana, C.K.Schn. 


Clematis montana, Buch - Ham. 
Cotoneaster microphylla, Wall. 
Daphne oleoides, Schreb. 
Desmodium nutans, Wall. 
Indigofera Dosua; Buch = Ham, 
Gerardiana, Vars 
heterantha, Wall. 
Microglossa albescens, Clarke. 
Pinus Gerardiana, Wall. 
Plectranthus rugosus, Wall. 
Prunus Jacquemontii, Hk. 
Prunus prostrate, Labill. 
Quercus Ilex, Linn. 
Rosa Webbiana, Wall. 
Roylea calycina, Briquet. 
Rubus purpureus, Bunge. 
Thymus Serpyllum, Linn, 
Wikstroemia canescens, Meissn.- 


Confined to arid zone deodar. 


Berberis Jaeschkeana, C.K.Schn- 
Capparis spinosa, Linn. 
Caragana Gerardiana, Benth. — 

Wy versicolor, Benth. 
Colutea nepalensis, Sims. - 
Ephedra Gerardiana, Wall. 

M intermedia, Schrenk. 
Fraxinus zanthoxyloides, Wall 
Juniperus communis, Linn 

4 macropoda,; Boiss. 
pseudcsabina, Fisch, 
Lonicera hypoluca, Decne. 
Ribes Grossularia, Linn. 

"orientale, Desf, 


it 


Anthriscus nemorosa, Spreng. 
Aster altaicus, Willd. 

molliusculus, Wall. 
Buyeurum faicetum, Linn. 
Carum Caryi, Linn. 
Chenopodium 


a 


ee 


(b) 


C. 
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Chenopodium opulifolium, Schrad, 
Ciegerssoongaricum, Steph. 
Cynanchum Roylei, Wight. 
Cynoglossur micranthum, Desf. 
Wallichii, G.Dons 
Dianthus angulatus, Royle. 
Dictamnus albus, Linn, 
Emilia sonchifolia, DC, 
Erysimum hieracifolium, Linn. 
Impatiens brachycentra, Kar» 
Leptorhabdos Benthamiana, Wall; 
Lespedeza dubia, Schindler. 
floribunda;: Bunge. 
Nepeta discolor, Royle, 
Pimpinella diversifolia, DC, 
Rubia cordifolia, Linn. 
salvia gslutinosa, Linn, 
Selinum yaginatum, Clarke. 
Senecio chrysanthemoides, DC, 
"  pedunculatus, Edgew. 
Verbascum Thapsus,; Linn. 
Veronica arvensis, Linn. 
Beccabunga, Linn. 


Confined to arid zone deodar. 


Adonis sqobiculeta, Boiss» 
Arenaria 'Festucoides, Benth, 
sf foliosa, Royles 
Hyssopus officinalis, Gay. 

Nepeta supina;, Steva 

Onosma echioides, Linn. 
Rheum Emodi, Walle 

Silene Griffithii, Boiss, 
Pilene Kunawarensis, Royle. 
Tanecetum senecionis, Gaye 


Climbers (Common to both zones) 


Clematis montana, Buch - Ham, 
Clematis orientalis, Linn. 


Ferns. (Confined to srid zone) 
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iii. 


Asplenium fontanum, Bernh. 
Asplenium Trichomanes, Linn. 


EE. Grasses (Common to both zones) 


Agropyron longearistatum, Boiss; 
Agrostis alba, Linn. 
: Royleena, Trine 
Stipa sibirica, Lam. 
Setaria viridys, Beauv. 
Perotis latifolia, Ait. 


TYPES/ 


TsV-—pa Ws Sas ok and ee | 


DRY ZONE SILVER FIR - BIUE PINE AND ARID 

ZONB BLUE PINH FORMATIONS, | 

oa 

The blue pine (Pinus excelsa) replaces both 

the kharsu oak and the silver fir as the typical nigh 

level tree of the inner valley; and at 10,000-12,000 

feet it extends as far towards the arid Tibetan up- 
wands as deodar does. Below this level the pine 

occurs quite frequently a5 a companion of deodar and | 
spruce in the dry zone and with deodar in the arid 
zone, but its general tendency is to retreat uphill 


with increased aridity, depending more and more upon 


| 
the long-lying snow beds of the colder northern 
aspects for its moisture supply. | 
Silviculturally this high level blue pine 
is quite different from the low level tyve of the 
monsoon Zone, as it forms very open stands on gentle 


Slopes which hold the snow well, while the monsoon 


Ss 


type prefers warm well-drained ridges. Ecologically 
| the dense crops of pure blue pine in the monsoon zone 
| | 
are merely a seral phase in the reclothing of slopes | 


also the two types of blue pine are separate, for 


from which the forest has been expelled by fires; and 


| leading/ | 


HIGH-LEVEL BLUE PINE in DRY ZONE. 


() 20-year old sapling crop which has occupied a snow lane 
carved out of the older forest by an avalanche; Menbar, 
10,000 feet 
(464) Typical isolated blue pine of Chini uplands, showing 
"witehes' brooms" caused by Arceuthobium attack, 


| leading back to the climax forest type of deodar 


| which will in due course return. The high level blue 


which could take over its role on the arid alpine 


| particularly the more zerophytic form, Abies specta~= 


| and above Rogi; but it is seldom as common as the 


| Of the blue pine become more and more tynical of the | 


1d. 


1 
| 
| 
| 
| 
} 
| 


| 


pine on the other hand 18 a true climatic climax type 
| 
for the very specialised conditions in which it prows| 


and there is no other species except scrub juniper 


| 
| 
| 
| 
| 
tracts: 


Unfortunately, it is in the dry and arid 


zones that the loranthaceous parasite Arceuthobium 


minutissimim, Hk. is doing very serious damage to 


10,000 and 12,000 feet have been seriously depleted 
by this pest in areas where the pine is the only 


check against avalanches and snowslides. 


| 
| 
the blue pine. Many of the blue pine stands between | 
| 
| 
| 
| 
| 


The Kharsu oak only appears) in the high _ level 
belt of the dry zone Ws few places in the Panwi 
and Baspa forests and its place is taken by the 
Silver fir and the blue pines The silver fir per- 


sists much further into the arid zone than the oak, 


bilis, Spachewhich ig found on the slopes of Kailas 


= 


blue pine, which eventually displaces it altogether. 


Towards the Tibetan border the associates | 


true Tibetan flora, as will be seen from the species 


listed/ 


ARCEUTHOBIUM ATTACK on DRY ZONE BLUE PINE. 


(47) Close-up of pine sa@pling covered with pustules of 
Arceuthobium, and with badly swollen branches and stem. 

(48) Blue pine on right killed by parasite, and on left 
reduced to a fastigiate bush. 


Ads 


| 4isted below under "(c) confined to arid zone". The 
varied herb flora of the alpine grass lands of the 

/middle dry zone persists up to approximateky the Teti. 
Valley, and is closely associated with the onen blue | 


pine stands throughout Lower Chini. 


VEGETATION/ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ils. 


VEGETATION LIST FOR SILVER FIR - BLUE 
PINE AND ARID ZONE BLUE PINE 
FORMATIONS, 


A, Trees and Shrubse 


(a) Common to both dry and arid zone blue 
pines 


Abies Pindrow, Spach. 

x spectabilis, Spach. 
Betula utilis, D.Don. 
Cotoneaster microphylla,Wall. 
Juniperus communis, Linn. 

Picea Smithiana, Boiss. 
Pinus excel. sa, Wall. 
Potentilla eriocarpa, Wall. 
fruti i1COSa, Linne 
Folygontim amplexicaule, D.Don 
vyacciniifolium, Wall. 
Pyrus foliolosa, Wall. 
Ribes Grossularia, Linn. 
Ribes orientale, Desf. 
Rhododendron Anthopogon, D.Don. 
campanulatum, D.Don 
Rhamnus prostrata, Jacquem. 
Rubus purpureus, Bunge. 
Rosa Webbiana, Wall. 
Salix denticulata, Anders. 
“  flabellaris, Anders. 
" hastata, Linn. 
Thymus Serpyllum, Linn. 
KAstragalus Candolleanus, Royle. 
pedunculatus, Royle. 
. rhizanthus, Royle. 


(b) Confined to dry zone. 


Betula alnoides, Buch - Ham. 
Cotoneaster bacillaris, Wall. 
Elscholtzia polystachya, Benth. 
Hinpophae rhamnoides, Linn, 
Hypericum cernuum, Roxb. 
Lonicera-hispida, Pall. 

Pyrus/ 


= Ne ia 


(c) 


B, 


116, 


Pyrus Aucuparia, Bhrh. 
Rhododendron lepidotum, Wall. 


Confined to arid zon 


Artemisis maritima; Linn. 
Astragalus leptocentrus, Bunge. 

a polyacenthus, Royle. 

s strobiliferus, Royle. 

tt Webpbianus, Grahe 
Carageana Gerardiana, Benth. 

ty sukiensis, €.K.Sehn. 

e versicolor, Benthe 
Cotoneaster nummularia, Benth. 
Ephedra Gerardiana, Well. 
Hurotia ceratoides, C.A.Mey. 
Juniperus maecropoda, Boiss. 

pseudesabina, Fisch, 
Lonicera spinosa, Jacquem. 
" obovata, Royle. 
is purpurascens, Walp. 


Myricaria germanica Vare prostrata, Desf 
- Pinus Gerardiana, Wali. 


Polygonum paronychoides, CoA. Mey. 
Fotentilla embigua, Camb. 
micropetala, D.Don 
rigida, Wall. 
Selesoviana, Stophe 
Salix hastata, Linn. 


Herbse 


(a) Common to both dry and arid zone 
blue pine, but restricted to the 
region of alpine grasslands 
(approximately, up to Teti Gad). 


Aconitum heterophyllup, Walls 
Lycoctonum, Linn, 
foaphalis cinnamomea, Clarke. 
nubigena, DC, 
triplinervis, Clarke: 
Anemone obtusiloba, D.Don- 
' -nereissifilora, Linn. 
 _ polyanthes, D.Don, 
Angelica glauca, Bdgews 
Arctium Lappa, Linns 
Arisaema 


117. 


Arisaema intermedium, Blume, 
Jacquenmontii, Blume. 
& Wallichianum. Hk, 
Aster molliusculus, Wall. 


Boenninghausenia albiflora, Reichb. 


Bupleurum Candollii,; Wall. 
Bupleurum tenue, Buch - Ham- 
Campanula latifolia, Linn. 
Cassiope fastigiata, D.Don. 
Cicer soongaricum, Steph. 
Crepis sibirica, Linn, 
Cucubalus baccifer, Linn, 
Cynoglossum furcatum;, Wall. 
Cynoglossum micranthum, Desf. 
Wallichii, G.Don. 
Delphinium denudatum, Wall. 

2 vyestitum, Wall. 
Emilia sonchifolia, DC. 
Erigeron agpinus, Linn. 
Fragaria vesca, Linn. 

Galium Mollugo, Linn, 
Gentiang argentea, Royle. 

a capitata, Buch = Ham. 

Hy Kurroo, Royle. 

E tianshanica, Rupre 
Geranium nepalense, Sweet. 

" Robertianum, Linn. 

it Wallichianum, D.@on. 
Geum elatum, Wall. 

"urbanum, Linn. 
Hatrenis elliptica, D.Don. 
Impatiengs scabrida, DC, 
Iris kumacnensis, Wall. 

" nepalensis, Don. 
Lactuca §ceriola, Linn, 
Leontopodium akbinum, Cass. 
Lespedeza Gerardiana, Grah, 

: juncea, Pers. 
Lotus corniculatus, Linn, 
Meconopsis aculeata, Royle. 
Morina Coulteriana, Royle. 

is longifolia, Wall. 

"" persica, Linn. 
Myosotis cespitosa, Schs 

x sylvatica, Hoffm. 
Neneta discolor, Royle. 
Nepeta Clarkei; Hk, 
Orobanche HEpithymum, DC, 
Oxytrovis mollis; Royle. 
Parnassia nubicola, Wall 
Pedicularis 
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Pedicularis macrantha, Klotsch. 
u. megalantha, D.Don. 
e pectinata, Wall, 
Phiomis bracteosa, Royle. 
Pleurospermum Brunonis, Benth, 
Polygonum affine, D.Don. 
" molle, D.Don. 
rotentiia argyrophylla, Wall. 
nepalensis, Hk, 


Primula denticulata, Sm. 
Ranunculus hirtsllus, Royle. 
Roscoea spicata, Sm. 
Saussurea taraxacifolia, Wall. 
Sedum Hwersii, Ledeb. 
Senecio chrysanthemoides, DC. 
: graciliflorus, DC. 
Taraxacum officinale. Wige. 
Tanecetum nubigenum, Wall. 
Thermopsis barbara, Benth. 
trigonelta corniculata, Linn. 
modi , Benth. 
Boe arvensis, Linn. 
4 Beccabunga, Linn. 
Vicia ridigula Royle. 


3) Extending to arid zone beyond Teti Gad. 


Adonis scrobiculata, Boiss. 
Allium atropurpureum, Waldst. 
Androsace sarmentosa, Wall. 
Arenaria festucoides, Benth. 
oe foliosa, Royle. 
Hyssopus officinalis, Gay. 
lLactuca Lessertiana, Clarke. 
Nepeta supina, Stey. 
Onosma echiodes, Linn. 
Paraquilegia grandiflora, Drum. 
Primula rotundifolia, Wall. 
Rheum Emodi, Wail. 

" spiciforme, Royle. 
Rumex hastatus, D.Don. 
Saxifraga Stracheyi, Hk. 
ocrophularia variegata, Bieb. 
Tanécetum/ 


119. 


igs 
Tanécetum senecionis, Gay. 
C. Grasses and Climbers. 
As for dry and arid zone deodar. 
D. Ferns. (common to both dry and arid zones up to 
Pres Teti Gad) 


Osmunda Claytoniana, Linn. 
Pteris agquilina, Linn. 


TYPE XIV. SHRAL COMMUNITIES OF DRY AND 
ARID ZONES, 


In the upper valley there is no great 
pioneer forest community such as the pine pine is 
in the moist zone, and much of the old lower deodar 
belt which was destroyed by traders 70 years ago is 
Still open grassland. In the drier climate the 
recolonisation process is very slow and the deodar 
and the blue pine have on the other hand a constant 
struggle to maintain their ground. Possibly if the 
browsing and lopping in the arid zone were less in- 
tense, Pinus Gerardiana and Quercus Ilex would re- 
colonise part of the lower slopes, but under present 
conditions they are incapable of doing so. The 
tlex oak is lopped so heavily along its lower belt 


that reproduction has failed and the forest is in 


| many / 
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many places retreating uphill, while the seed of the 
neoza is so much sought after for food that it has 
little chance of regenerating itself profusely. In 
the upper forest belt also the blue pine is suffer- 
ing so severely from the Arceuthobium attack that in 
many places it also is retreating and in some areas 
is dying out altogether, but where it is not suffer- 
ing so severely it is still capable of re-establish- 
ing itself on typical forest land above 9,000 feet. 

In the silver fir = blue pine belt of 
Kilba range large areas have been given up for 
summer cultivation Hetween 9,900 and 11,000 feet and | 
the forest has been destroyed to make way for catch- | 
crops of buckwheat. Where unduly large blocks have 
been cleared in this way erosion of the exposed soil 
has set in very quickly and some of those clearings 
only a few years old are already ravining badly where 
the land has not been terraced. 

Under dry conditions the plants which are 
most useful in recolonising screes and snow slides 


are the following:- 


SHRUBS / 
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SHRUBS, 
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Artemisia maritima, Linn. 

z vulgaris, Linn. 
Astragalus anomalus, Bunge. 

" graveolens, Buch.-Ham. 
Desmodium nutans, Wall. 
Plectranthus rugosus, Wall. 
Polygonum paronychioides, C.A.May 
Rosa Webbiana, Wall. 

Rubus purpureus, Bunge. 
Spiraea Lindleyana, Wall. 
Thymus Serpyllium, Linn. 
Viburnum cotinifolium, D.Don. 


Chenopodium opulifolium, Schrad. 
Cynoglossum Wallichii, G.Don. 
Dianthus angulatus, Royle. 
Emilia sonchifolia, DC. 
Impatiens brachycentra, Kar. 
Leontopodium alpinum, Cass. 
Leptorhabdos Benthiamiana, Walp. 
Nepeta supina, Stev. 
Onosma echoides, Linn 
Oxytropis mollis, Royle, 
Picris hieracioides, Linn. 
Rumex hastatus, D.Don. 
Salvia glutinosa, Linn. 
Saxifraga Stracheyi, Hk. 
Silene Griffithii, Boiss. 
Sisymbrium Alliaria, Scop. 

= strictum, Hk. 
Verbascum Thapsus, Linn. 
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CHAPTER VIII. 
| 


ANALYSIS OF ECOLOGICAL VALUE OF COMMON PLANTS, | 


| 
| 
RANUNCULACEAR, | 
| 


CLEMATIS, 


i 
Several species occur as woody climbers | 
throughout Bashshr moist zone, mostly as hedge plants 
on open hillsides, e.g. Cs. prats, Wall., C. gpraveo= | 
lens, Lind]l., CC, connate, DC.,; and C, Buchaviana, | 
DC. The lastctwo are also found in forest uUnder- 
growth, often climbing on Indigofera and Lonicera, | 
and indicating usually a hot aspect or a hole in the 
canopy s : 


C. Barbellata, Edgew. is a true foredt 


} 

2 age | 
plant and is found frequently in deodaresnruce and | 
n oak - Rhododendron undergrowth. 


eee 


moist zone, but also occurs in dry deodar as a. 
densely matted ground cover, and in such situations 
it may be taken as an indicator of a dry hot soil in 
areas having e  verv-light dewefall - é.¢. Wadang, 
which is bone-=dry on mornings when other Baspa 

scils have been moistened by dew. 


C. montana, Buch- Ham. is common in the 
| 
| 
| 


climber in the dry zone in the neighbourhood of 
cubtivation at 10=12,000 feete 


| 
C, orientalis, Linn. is a common hedge 
ANEMONE. 
= Anemone rivularis, Buch-Ham. is common 
in lush meadows above 7,000 feet and where it occurs! 
in deodar may be taken to indicate anf unusually I 
Moist top-soil, - €sg@» in Barang 37c a village weter, 
channel runs diagonally aeross the forest at about | 
9,000 fect, and A. rivularis is frequent slong the 
banks and for 200 feet below the channel. | 


3.4 
D.Don are also found in lush meadows, but are more 
typical/ 


Anemone obtusiloba, .D.-Don and polyanthe 
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typical of unirrigated alpine pasture lands and 
scattered blue pine where the forest gives place at 
its upper limit to open pastures (Urni and Chini | 


ee ee ee 


Kenda" at 12,000 feet.) 


| 


Anemone narcissiflora, linn. is quite | 
common near water channels in the dry and arid zones. 
| but is not as common in deodar forest as the aboves 


| 
| 


| MIALICTRUM,. 


} 
| 
This is a most valuable genus in deodar 
ecology and for this purpose the species T. minus, 
‘Linn,s, Ts javanicum, Blume., and T. foliolosum, DCs 
may be treated as onesr their specific differences 
| are small, their distribution is common, and their 
ecological characteristics are similar, They occur | 
as an almost constant undergrowth to deodar within 
the whole of its distribution up to the scattered ° | 
deodar = blue pine forests of the arid zone, but they} 
avoid the lower deodar fringe where the deodar gives | 
way to chil wine in the moist zone and neoza in the 
dry zone. 


1 
| 
| 
| 
| 
| 
] 


——— In the upper limits of the deodar in the 
moist and dry zones the Thalictrum gives way to the 
subalpine ground flora of the spruce and KEharsu oak 
forests, and within the main deodar and blue pine 
areas it gives place to plants of ranker srowtn 
| wherever damp reentrants or hollows occurs. It is 
thus a valuable indicator of true deodar site 
quality, 


i ee ee 


These*Thalictrums are all sensitive to 
excessive heat and disappear rapidly from any dis- 
forested ground owing to exposure; and when persist- 
ing in the open they have a wilted and unhappy 
appearance. Healthy Thalictrums of these species 
gan therefore be taken as a fairly reliable indica- 
tion that soil and light conditions are favourable 
-for deodar reproduction. As Thalictrum even in dense 
| Masses is not heavy enough to check the germination 
and development of deodar seedlings, its occurrence 
in any large quantity and in conjunction with 
HYraparia vesca, Valeriana Wallichii, Viola _spp., and 
Indisofera in the middle deodar zone (Nichar to 
Barane ) shows that decdar may safely be opened up 
under repular shelterwood markings. 


a oe 
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) Thalictrum reniforme, Royle, (neurocarpum, 
r = = = | ~ 4% ml 
| Royle) is of a much ranker growth form than the 1. 
minus : 
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T, minus type, and is typical of the damper deodar- 
spruce _ forests, along with Adiantum fern, Ainsliaeg 


eee pe 
‘ghaero¢phylliun, and Polygonatum. 
ADONIS, 


| A. aestivalis, Linn. occurs as a common 
field weed in cultivation in the moist and dry zones 
and A. scrobiculata, Boiss. similarly in the more 
arid parts, occasionally being found in forest under- 
growth. 


RANUNCULUS.. Royle 

The three species BR. hirtellus,.R. laetus 
calc , and R. arvensis, Linn. all occur“in meadow 
lands and indicate considerable surface moisture. 
‘Towards the arid zone they are confined strictly to 
irrigated surfaces such as the banks of running 
streams and marshy lush meadows. 


| Caltha palustris, Linn. is similar to 
Ranunculus, but is more definitely associated with 
marshes and swampy meadows, often growing below 
Salix denticulata at the water's edge in dry zone 
deodar and blue pine neighbourhoods. 


Aquilegia ubiflora, Wall. is usually 
associated with Ranunculus spp. and Anemone rivularis 
on banks of water channels in the dry zone, but also 
occurs sporadicadly far from water and on exceedingly | 
‘dry and hot ground such as the patches of soil between 
‘boulders on dabbar ground (old rock avalanches more 
or less stabilised). 


! Paraquilegia grandiflora, Drum. is fairly 
common on rocks at about 12-14,000 feet in the arid 
zone, and o@casional amongst fue very arid blue pine 
where the forest reaches 12,000 feet. 


| DELPHINIUM, 
| 


D. denudatum, Wall. and D. vestitum, Wall. 
are both typical of open pasture lands where such 
occur immediately above deodar - blue pine and 
deodar-spruce forests at 10-12,000 feet. D. denu- 
Gatum may be found fairly frequently at lower 
elevations as an occasional plant in forest under- 
Growth, but it is so erratic that it is of little 
ecological value, 


-ACONITUM, / 
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ACONITUM, 


| A. Lycoctonum, Linn. and As heteropvhyllum, 
|Wall. both occur sporadically in moist forest types 
'end also in the moister alpine pastures but neither 
are frequent enough to be of use as indicators. 


MAGNOLIACHAE 


= 


Schizandra eran iflora, Hks. is a common 
woody climber in moister deodar-spruce forest and 
also on cliff faces when moisture is seeping through 
the clefts. 


BERBERIDACHATE 


_ BERBERIS, 


| | | L gs, Well. is common throughout 
moist and dry zone both in shady forest undergrowth . 
and in open shrubby placesa 


3 B, Lyciums Royle frequents a fairly ary u1— 
type of undergrowth under open canopy in moist deodar : 
and blue pine forests. 


Ba aristata, DC. and Bs »nseudumbellata, 

| Parker are very common in the dry middle zone both in 
open shrubby places and under deodar canopy, 
pseudumbellata reaching its best development in the 

| Baspa and Bhabba valleys and forming dense masses of 
| undergrowth with Rhamnus, Rosa, and Abelias 


Bs Edgeworthiana, C.K. Schn. and | 
| Bs Jaesehnkeana, C.K, Schn.s oceur in the dry and arid 
zones as scattered bushes in very dry forest or in | 
denser patches in open shrubby places along with | 
Lonicera hypoleuca, | 


Speaking generally, the presence of Berberiss. 

in any quantity in forest undergrowth indiea tes a | 

-| tendency towards dry ‘top-soil conditions. This is 
| Particularly/ 


eee 
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particularly so in the moister zones, whereas in the | 
dry and arid zones Berberis tends to rise in the | 
social scale and join the better classes of deodar | 
associates» The Berberis species of the moister | 
forest types; such as petiolaris and Lycium,also 

tend to invade the dry and even the arid climatic 
zones wherever the deocdar is found making better 
development, e.g. Purbani and Kashang Gad, 


Podophyllum Emodi, Wall. is restricted to 
moist and very thoroughly shaded ravines in moister 
deodar-spruece and Kharsu oak forests. 


PAPAVERACEAE 


Meconopsis aculeata, Royle is purely an 
glpine and is confined’ to open pastures above the 
-tree limit in’  Shini and Kailes ranges, very occae#io 

Sionally mingling in the top fringe of the high leve 
blue pines 

Papaver dubium, Linn. is a common ere 

weed amongst crops but is seldom found elsewhere 


| 
| 
| 
| 


FUMARTACEAR 


» 


Corydalis. Several species occur as 
comnon field weeds. particularly in rough cultivation 
whieh is ploughed only every third or fourth year - 
Gefe Cs Govanianas Wall,, Cs ramosa, Walle, and 
(oe cornuts, Royle, The last two are also found 
8S hedge Alla ats and C. ramosa is a rampant weed in 
shoange deodar nursery in the Baspa. 


Corydalis ruteefolia, DC, is found with 
the above and alega as an undergrowth in damp spruce 
forest. 


CRUCIFERAB / 


arid zone than any of theses 


Capparis spinosa, Linn. is a scrambling 
‘Climber fairly common on the hot rocks of the pore 


gorge and old avalanche screes below 8,000 feet. 

is typical of the recurrence of Punjab plains and 

Sait Ranee species in the arid corges of the Tibetan 
border - e.f. Withania 1 coapulans. Zanthozylum aletum, 
land Olea cuspidata, but it extends further into the 


La | 

CRUCIFERAE | 

| 

oS Re Bra These are all fairly | 

Ar Bae ertoliata, Lam. common field weeds | 
Arabis alpina, Linn. 7 throughout Kanawar, | 
Capsella Bursa-pastoris, Medic, and are also found | 
Thlaspi arvense, Linns 28 escapes in rough 
‘Cardamine hirsuta, Linn. pesture land but 
seldom in close | 

Foreste | 

| 

| 

| 

Sidymbrium strictum, Hk. Frequently found in | 
Sy ria Scop. dry sandy soil lebow 
Er simum hieracifolium, Linne thin canopies of - | 
| Pinus Gerardians | 
end deodar in the | 

dry zones 

| 

CAPPARIDACEAR | 

| 


VIOLACEAE 


| 
Viola Patrinii, Ging, and Vea _serpens; Wall. | 


these two species sfiappear to be interchangeable through+. 
out the moist and dry zone, but are each locally dominme: 


eee the exclusion of the other in certain forests -| 
Cals 
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eege Ve Patrinii is dominant around Nichar in deodar- 
spruce and V. serpens in deodar—blue pine at Dippi. 
When occurring along with Fragaria vesca and 
Adiantum fern, as they frequently do, they may be 
Faken to indicate well stabilised top soil with 
abundant moisture where heavy openings of the forest 
canopy will be almost certainly followed by rampart 
weed growth. Along with Fragaria, Thalictrum, and 
well grown Indigofera bushes the Viola is an indi- 
cation of optimum growth for deodar. 


POLY GALACHAE. 


Polygala abyssinica, Re Br. and P. Ghinen- 
sis, Linn. are occasionally ound in warm pasture 
lands below the forest at about 6,000 feet in the 
moist zone. 


CARY OPHYLDACEAR. 


Dianthus © atus, Royle is common 
through Chini and Kailas where deodar conditions 
alter from dry to arid — iee€. on the hot slopes of 
Rogi and Poari where canopied forest gives way to 
open parklike deodar, and along the lower limit of 
Ganopied deodar; seed where neoza pine becomes 
dominant at the expense of deodar, and also where 
Roylea Galycina and grasses of park-like deodar 
© the Artemisia maritima socies of the 
river gorge. Where it occurs in quantity in the 
open it can be taken as indicative that arid con- 
ditions are improving and that the neighbourhood may 
be expected to grow deodar of sorts. On the other 
hand when it occurs under existing deodar stands, it 
is &@ valuable indication that side shade in the di- 
rection of the particular site's hottest sun is 
essential for regeneration purposes and that a slow 
selection method is the best for marking. | 


SILENE. / 
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SILENE. 


Silene Cucubalus, Wibel. and S. conoidea, 
Linn. - Common weeds often found in open ground in 
gnd around moist deodar forests. 


Silene Griffithii, Boiss. displaces the ) 
abowe Silene species in drier deodar forest types 
of Kilba-and Kailas. 


Silene kunawarensis, Royle displaces 
S. Griffithii under arid conditions and is found 
sporadically in pureneoza forest and in the open 
socies of Kailas avalanche screes,. 


Cucubalus baccifer, Linn. is a scrambling 
herb of subalpine pastures and open deodar blue pine 
forest of dry zone. 


Cerastium glomeratum, Thuill., and Lychnis 
indica, ‘Benth. - common weeds of roadside and waste 
esround in the hotter parts of the Sutlej gorge, and 
occasionally reaching up to 10,000 feet. They are 
a useful indication that grazing is heavy in the 
vicinity as their seed is apparently spread in the 
fleeces of goats and sheep, and they are always 
commonest in the immediate neighbourhood of 
grazlers' camping grounds. 


Stellaria spp. (chiefly S. crispata Wall.) 
= common ground plants of damp deodar-spruce forests, 
penetrating towards the arid zone wherever this 
formation occurs. 


Arenaria. The Arenarias are not true 
forest plants, but are mentioned here because their 
specific distribution is so closely related to 
Climatic differences - e.g. A. serpyllifolia, Linn., 
the common inhabitant of rock crannies of the moister 
hills, is replaced in the dry and arid zones by 


A. fToliosa, Royle and A. festucoides, Benth. 


TAMARICACHAS 


—— 


»/ 


Myricaria llegans 
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Myricaria Slegans, Royle is a common 
shrub along stream beds of the Sutlej tributaries 
in the dry and arid zones - e.g. Baspa, Kashang 
and Tidong, along with Hippophae. 


Myricarlia germanica, Desv. occurs as an 
upright shrub with M. elegans along stream beds, 
wonile its var. prostrata is definitely an’ arid 
zone plant confined to the bleak waterless alpine 
plateaux of the Tibetan border. 


HYPHRICACHAL 


Hypericum cernuum, Roxb. and patulum, 
Thunb. both oceur as shrubs on steep places such 
as stabilised rock falls and old avalanche screes 
in fairly damp localities of deodar-spruce, 
patulum being more definitely a moisture loving 
species. H. cernuum also reappears under the high- 
level blue pine of the Bhabba associated with Rosa 
sericea as a true forest plant. 


STERCULIACH AE 


oterculia villosa, Roxb. occurs as a 
small tree in open forest along the hotter valley 
bottoms of the Sutlej and its tributaries in the 
moist zone below 6,000 feet. It associates with 
Mallotus, Woodfordia, Lannea, and Eritthhrina in the 
hot lands below the chil forest, and on drier areas 


than Dalbergia Sissoo. 


GHRANTACBA 


Geranium 


rrr mm mmr a a a 


well Watered ground such as lush meadows, associated | 
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GERANIACEAE | 


Geranium Wallichianum, D. Don and G. nep- 
elensge, Sweet are typical of water channel banks and! 


with Anemone rivularis and Pedicularis spp. They 
also occur in unirrigated pasture land in and ar- 
ound the upper deodar limit and the high level blue 
pine, end in such cases their growth-form reacts 
Yapidly to lack of water, being very scragey and 
with greatly reduced leafage where surface moisture 
ig scarce. 
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G. Robertianum, Linn, is less demandative 
in its water requirements and is a fairly frequent 
member of rough pasture communities under high lev- 
el blue pine along with Cynoglessum Wallichii,. 


a 


G, ocellatum, Jacquem.and Hrodium cicutar- 
dum, L'Herit. occur commonly in field terraces and 
near cultive tion in the moist zone. 


Oxalia corniculata, Linn.is a very common 
member of rough pasture communities along with 
Androsace rotundifolia and Lactuca dissecta, typi- 
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Gal of the low level hot pasture lands below 7000 | 


ft. so common on the southern exposures of the Pand- 
rabis valleys adjoining the Sutlej gorge. | 


Impatiens. The balsams form a most inter-| 
esting group, as they are a very noticeable feature 
in several forest and field communities. The usual 
type of balsam growth is a dense mass of coarse 
stems growing rampantly along the banks of mill 
Streams and water channels throughout Kanewar moist 
and dry zones, and flourishing even in the arid 
zone when irrigated sufficiently frequently. This | 
type includes 1. Roylei,; Walp., I. pace Hook.., 
I. gigantes, HEdgew., I. amplexicaulis, Edgew., I. | 
scabrida, D ¢., L. amphorata, Edgew., I, racemosa, 
Dc. and I, laxiflora, Edgew. 


| 
| 
| 
| 
| 


All these species are well distributed 
from the unirrigated fields of the monsoon ares to 
the dry zone of Ghini and Kailas Ranges. Most of 
them else occur fairly frequently in the dry zone | 
eWay ©rom water in rough pasture land, but here | 
they are very much reduced in size and appearance. | 
te oe is the commonest in damp forest reen- | 

rants, en mixed with Strobilanthes. 


Impatiens/ 
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impatiens micrantherum, Edgew. is, as 
far as I have observed, restricted to the irrigated 
fields of the warm Sutlej valley in the arid zone 
below &,000 feet and is seldom found in natural 
FOTeSt. 


Impatiens brachycentra, Kar.is a much | 
smaller plant than any of the above, and is not e 
typical balsam. It is, however, the most useful of 
the Impatiens in deodar ecology, because it is found 
constantly as a frail but quick-growing annual | 
herb on the dry hot sandy lands of the deodar-necza 
type. It disappears at once where Artemisis or | 
Plectranthus come in and ite presence in any quantity 
seems to suggest that for that type of xerophytic 
forest the canopy and conditions are good. 


RUTACEAE 3 | 
| | 


Boenninghausenia albiflora, Reichb, is a | 
common member of communities typical of fairly moist 
wartm,. but shedy conditions in deodar-blue pine | 
and deodar-spruce - e.g. Panwi Forest. | 


It elso occurs in wetter pOrtions of the | 
Pandabis Aesculus.forest along with Litsea, Sarcoco- 
cca and Gallium, and again 1t appears in the drier 
type of subalpine pasture land adjoining high level 
blue pine forest along with Thermopsis barbeata and | 
Potentilla atropurpurea,but this latter is a very | 
much reduced plant which is possibly a distinct | 
variety with a smaller size, smaller flowers and | 
much reduced leaf surface. | 
| 
| 
| 
| 
| 


Dictumnus albus, Linn. has a curicus dis- 
tribution, as it usually occurs in pure and fairly 
dense patches in open and warm situations below 
9,000 feet - e.g. amongst scattered Pyrus trees 
below Jani village, and on sandy Open deodar ground 


below Mehbar village (dry zone). 


Zanthoxylum alatum, Roxb. occurs in spore | 
adic shrub groups along the bottom of the Suttle) | 
Berge at Wangtu and Gholtu, but only within a few | 
hundred feet of the river, as if it were dependent 
Upon air moisture, It is another of the outer foote | 
hills species which has emigrated or persisted along | 
the valley bottoms of the inner hillset. Olea cus- 


| pidata. 


Skimmia/ 
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| skimmia, _ _Laureola, Sieb. is common and 

markedly gregarious in damp shedy forest undergrowth 
usually in the close company of Litsea umbrosa, Le 
Sarcococca saligna, under the canopy of Quercus 

Gana and Rhododendron arboreum i.e. in areas Toate | 
too damp and shady to carry regular deodar crops al-— 
though in such places individual deodar trees fre- | 
quently reach enormous proportions. At higher ele- 
vations it is fairiy common in moist spruce-deodar | 


forest along with Daphne papyracea. 


SIMARUBAGEAR, | 


Picrasma guassioides,Benn. occurs infre- 
guently as a large shrub in the mixed broad-leaved 
forests of moister Pandrabis about 6,000,= 7000 ft. 
but has no direct relationship with deodar, 


MELIACEKAS. 


Melia/ 
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MELIACEAE, 


‘Melia Azedarach, Linn. occurs in small pure groups in 
‘the neighbourhood of villages in and near the hot 
valley bottoms of the moist zone below 7,000 ft. and 
less frequently in the dry zone - é.g. Chin a.t 

8,000 ft. where it has almost certainly been intro-.. 
duced. It is not of much value as a deodar indicator 
though it shows how closely the average temperatures 
of the hotter valley bottoms of the inner hills must 
approximate to the semi-tropical conditions of the 
outer foothills. 

| Cedrela Toona, Roxb. occurs in the more 
sheltered hollows ot the hot ground along the Sutlej 
valley bottom below the chil belt. Ina few 
restricted are@s of this type it reaches large | 
dimefsions (75 ft. high Ps 6 ft. in girth near Jakri), 
but elsewhere it is too heavily lopped to grow to 

any size. Its escape from lopping in these few Places) 
‘must be due to its height growth rendering it | 
difficult to climb and also to its companionship with | 
heavily lopped species such as Albiazzia Julibrissin 
and Bauhinia variegata. 

| 

| 

[z= Cedrela serrata, Royle is referred to 
Cedrela Toona, Roxb. in Tindex Kewensis" but silvi- 
culturally they are quite separate species. This is 

@ common tree in warm but moist valley bottoms up to 
7,000 ft. and is also found less frequently on more 
open hillsides up to 8,000 ft. where the surface is 
broken and rocky but moist below, - e.g. Lishnam 
Compartment 12 along with Rhus succedanea and 
punjabensis, Deutzia corymbosa, and Spiraca Lindleyana 
on the edge of good decdar forest but where moisture : 
conditions produce too luxuriant a flora for deodar 


to establish itself readily except by expensive 
ae and weeding. 


LLICACEAE. 


EEex i: ena.,Wall.e occurs in damp forest 
at 6000-8000 feet, senerally in the transitional stage 
between pure deodar and the damper type of Litsea- 
Sarcococea shrub layer in the Aesculus or UImus=Vornus 
forests. Tlex generally occurs along with 
Cotoneaster Dacillaris, Berberis Lycium, and Lonicera 
angustifolia, but is not SO Widely met with as any ot 

ose ee owing probably to its more exacting 

requirements for shade and moisture. 


CELASTRACEAE. / 
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CELASTRACEAE. 


Kuonymus tinsens, Wall. and &. Hamiltonianus 
Wall. both occur as members of an elusive broad— | 
leaved forest type which is closely related tb the 
typical Ulmus-Cornus community of the damp thach or 
hollow, too damp for conifers to persist in. These 
Euonymus species often form pure groups between the 
‘deodar - blue pine and the true thach broad-leaved 
forest, or occur mixed with Acer where the true thach | 
type does not occur - €é.¢.- in the upper reaches of the 
Bhabba where the Euonymus eae heavily lopped. 


Buo0 us lacerus, Buch. Ham. ( ae pens. 
Wall. jis a Aran Which is found frequently in 
‘damper deodar-spruce type, and persisting with thie 


type far into the dry zone. It is not sufficiently | 
j}¢ommon or regular in its occurrence to be of much use 


as an indicator, however. 
| - 


RHAMNACHAE. 


| zayphus rotundifolia, Lam. (nummularia DC.) 
and Z.oxyphylla, Edgew. are restricted to the bottom 
of the STS gorge and are not found higher up the 
river than Jakri. 

| Berchemia lineata,DC. is a deciduous shrub 
found occasionally on shady rocky ground in the Baspa, 
but is not of any importance ecologically. | 


| Rhamnus virgata, Roxb. (dahurica, Pall.) igs 
a useful indication of drought conditions under thin 
Ganopies of deodar and blue pine, showing that 
liberties must not be taken as the forest floor is 
‘unduly dry. This applies to the Bhabba and Sholtu- 
Kilba forests where it is frequently found under 
Gonifer erops along with Caragana, Dr ONSA j 


Berberis Lycium, Jasminum, an eer occurs 
along with Targer quantities of Thitsorera and | 


‘Desmodium, as it occasionally does on ground where the 
moisture is better conserved, felling may be | 
Correspondingly heavier, but the presence of R.vVirgata 
in any large amount should be Looked upon as a danger | 
‘signal for deodar regeneration work. 


| Rhamnus purpurea,Edgew. is frequently found 
as sang eee eae 


rs) ecarious s§ in moist ravines up t 
ft pit Pts ese orneeron Ts very erratic. oper e0e 


| Rhamnus prostrata,Jacgquem. is a common 
‘member of open alpine and sub-alpine communities on 


heavily grazed rocky ground in the ee and arid zones, 
but it is seldom found in close forest 


| 


| sageretia theezans, Brongn. is occasionally 
found on the hot Lower Slopes of the main Sutlej 
‘valley but seldom in close forest. 


| VITACEAE. 


| Vitis vinifera ,»Linn., the cultivated grape, 
was grown in great quantities in the drier parts of 
the valley beyond Nichar at one time, but the vine 
disease has reduced grapegrowing since iesnipec iis oS perne) 
just an occasional small garden along the main valley 
below 7,000 ft. The area in which grape growing 
‘succeeded best, corresponded closely with the limits 
of the neoza. pine. In the Forest Department garden 
at Sholtu, the grape flourishes well under the very 
light shade of open rows of Eucalyptus Globulus, and 
on the same riverain terrace @ deodar plantation now 
about o4 years old has done very well. 

Of the wild vines the following are all 
found climbing on tree trunks to great heights and 
also. as rock Climbers in the moist zone ; V. lanata, 
Roxb., V. flexuosa Thunb. (parvifolia, Roxb. 

V. divaricata,Wall., and capreolata, D.Don. in the 
deodar-spruce up to 2,000 ft. and V. semicordata,Wall. 
in the higher spruce and silver fir. These vines are 
. fairly strictly confined to the moist zone, and do not 
continue into the dry zone as so many of the typical 
deodar companions do, -— e.g. Tangach at the entrance 
to the Bhabba valley is about the last place where 
Vines are a distinctive feature, and even here it is | 
@sS a rock climber and not as a tree climber that 

Ve divaricata is well developed at 8,000 ft. 

| 


SAPINDACEAE. 


Staphylea Emodi,Wall. is typical of the 
pooper parts of the lower deodar belt i 
n the dx Zone 
nd is generally associated with Rhus seeped sis 
Bnd Succedanea, Caragana brevispina and Pocpcets 


Lycium - Ges smal E proad-Leaved Byot ee in Ramni 
pORest/ 


| 
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forest at about 7,500 ft. in which the only forest 


tree reproduction established was a food crop of 
walnut saplings. 


| 


Acer. The maples form an interesting study 

in their moisture requirements as their typical 

habitat is on the edge of a damp broad-—leaved thach, 
intermediate between the deodar—blue pine or deodar— 
spruce and the Ulmus-Cornus-Corylus crops of the 
thach itself. They are also found in a similar 
Paiernediate position in the higher spruce belt as an 
understorey to scattered spruce trees and forming 
with them a socies which is intermediate between the 
Abies- Picea-Arundinaria falcata, in which the fir 
yeaches its highest development, and the Quercus 
s emecarpfolia which forms a dense pure forest on the 
damper ground flanking the well drained spurs. Of 
these maples A.Caesium,Wall. and A. pictum, Thunb. are 
the commonest, and A. acuminatum, Wall. and A.villosum) 
Wall. are Less frequent though Still fairly common and. 
occasionally the dominant species in restricted 
localities. Ecologically however there is very Little 
difference between them all, except that A. caesium 
ene eee further into the "arid zone than the others 
€ef. it oceurs in ravines separating deodar—bearing 
spurs in the Tidong valley at 9,500 ft. 


| 
| 
Acer pentapomicum, Stew. is the true dry 
zone ‘maple, as it is met' with only on the hot lower 
Slopes of the Baspa and of the main sutlej valley 
above its junction with the Baspa and seldom above 

7 ,000 ft. It is fairly gregarious on such hot slopes 
land aSSociates uSually with Fraxinus zanthoxyloides 
| peo oreo ae Ze CenS, Plectranthus rugosus, 

| ‘Ca: al ou 


ry and to & Less exbent With Quercus 


og and Perrotta Jacguemontiang. — Coe Raturang 
Falls in the Baspa and at Shongtong in the main valley. 


Aesculus indica, Colebr. is found formingpure 
restin certain areas of the Pandrabis glens about 8,000 ft. 
in fairly damp depressions, sheltered from the drying | 
winds of the Sutlej gorge but getting considerably 
more sun than the typical mixed broad-leaved type of 
thach - i.e. the Aesculus ground faces due east while 
the mixed thach type faces the colder aspects of north 
east to west. Its ecological position is between the 
deodar-bluepine of the dry ridges and the Alnus- 
Vorylus-Pepulus of the wetter depressions. ~ The 
horse- chestnut is also found as a member of the mixed 
broad-leaved types in which walnut and elm are 
Prominent, but even in these it shows a markedly 
gresarious tendency. I1t also occurs as scattered 
Standards / 


| 
| 
| 
| 
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standards above a dense shrub growth of Litsea, 
Meliosma, and Machilus in Taranda range along with 


“Carpinus faginea. 
eee or Be =a 


SABIACEAE 


a 


Meliosma dilleniaefolia, Walp, 2s: an—in- 
frequent companion in the type of dense evergreen 
shrub association in wnich Machilus and Litsea are 
the commonest members - e.g. Paunda ahd Chaunda | 
Gads in Taranda Range. | 


ANACARDIACEAR, | 


Rhus Cotinus, Linn, is a fairly common 
snrub under open stands of Pinus longifolia along 
the Sutlej valley bottom from Rampgar to Wangtu, 
sometimes gregarious but more often mixed in open 
shrub jungle with Pistacia, Colebrookia, and Rhyn- 
cosiea. When with those plants iit represents a 
slight improvement over the Plectranthus = Buddleia 
type of scrub and indicates ground suitable for the | 
ehil pine. | 


Rhus semialata, Murr. and Wallichii, HK. 

are fairly common in moist ravines below 6,0 60 ft. 

but neither of them extend beyond the eeaaias mon= 
soon belt of the outer hills. They are not of much | 
ecological use as there are many more typical mem= | 
bers of the thach forest which occur more regularly, | 
@.g. Pyrus,Pieris, Uornus, ete., | 


Rhus punjabensis, Stew. and Succedanea, 
Linn, replace the above two species towards the dry 
zone and occur quite regularly in moist ravine ass- | 
ociations from Nichar to Ribba. They usually occur | 
in association with other small broad-leaved trees 
such as Cedrela serrata, and Staphylea Emodi, with 
scattered larger walnut and horse-chestnut and shrubs 
such as Caragana brevispina, Rosa sericea,and Des- 
modium tiliaefolium, on the fringe of zoo deodar | 


forest, Geos stone also Rhus succedemea o¢eurs= 
in almost pure patches in little °PSaces glades within 
the true deodar forest, and in suc BOs to be 


a2 Setal community under. which young deodar regenerat- 
+0n quickly becomes dominant again. 


Pistacia/ 


Pistacia integerrima, Stew. (P. Khinjuk, 
Stocks) is a fairly frequent companion of Pinus _ 
longifolia and sometimes reaches 40 ft. in height 
and o-9 ft. in girth in the hot open scrub land 
where open stands of chil pine give way to Mallotus 
and Plectranthus. The Pistacia is usually associat- 
ed with Woodfordia, HErithrina, Desmodium nutans 
and BSS but it also persists on the more 
precipitous cliffs with southern exposures on which 
Vegi | ‘prickly pear is the main feature. The Pistacia, 
however, goes rather further into the dry zone Sut- 
lej gorge than either the chil pine or the HBuphorbia 
and is occasionally found in the Olea-Fraxinus 
association as far up as Purbani. 


Lannea grandis, Engl. (Odina Woaddier, 
Roxb), is associated with Sterculia villosa in open 
scrub jungle in the hot valley bottom below the chil 
pine belt, in both the main Sutlej valley and the 
mouth of the Sechi Gad near Jakri at 4,000 ft. but 
it is not as common as the Sterculia,. 


CORIARIACEAE, 


Coriaria nepalensis, Wall. is occasionally 
found as dense pure patches of scrub in the warmer 
exposures of moist zone ravines below 6,000 ft., but 
sheltered from the dry Sutlej valley winds. It is 
generally in close proximity to Prunus cornuta in 

@lades along tne lower fringe of the blue pine, and 
these two probably serve as a seral community pre- 
ceding the establishment of blue pine, because in 
many instances seedlings can be found developing in 

the shade of such scrub and pushing their way through 
to the sunlight. 


LEGUMINOSAE, 


Piptanthus nepalensis, Sweet. is an occ- 


-asSional but not very frequent undershrub of moist 
deodar-spruce and Quercus incana-RKhododendron arbor- 
eum forests and occurs as a handsome flowering 
shrub, showing its best development in a mixtureoof 
Pyruspashia 


Pyrus Pashia, Pieris ovalifolia and Deutzia coryn- 
bosa with only light shade from the upper forest 


canopy. It is, however, not common enough to be of 
much service as an indicator. 


Thermopsis barbata, Benth. is frequently 
met with in the drier types of subalpine pasture 
lands along with Potentilla atropurpurea, Anaphal- 
is cinnamomea, and Boenninghausenia, typical of the 
high level blue pine forests of the Bhabba and Chini 
between 10,000-12,000 ft. This type of scrub pas- 
ture is frequently found under open forest, but dis- 
appears directly the canopy becomes at all dense. 


Irifolium. Various Trifoliums, chiefly 
Tf. resupinatum, Linn. occur commonly as field weeds 
and as members of permanent pasture on field terrace 


| banks. 


Parochetus communis, Buch-Ham. is locally 
common on the banks of water channels and streams in 
the moist zone = e.g. at 6,500 ft. in Daran Gad, 
and indicates plentiful and constant surface mois-=- 


ture. 


Irigonella Emodi, Benth. and corniculata, 


| Linn. are frequently found as components of the 


"leguminous turf" which occurs under open blue pine 


at about 10,000 ft. and which is typical of the ab- 
-rupt change from deodar to blue pine which so fre- 
quently occurs art this level in the dry zone. 


Medicago falcata, Linn. and several small 


wild Lucern species such as M. lupinula, Linn and 
denticulata, Willd. occur as fairly common members of 
better-class pasture land in the dry and arid Zones, 


and along with Myosotis and Roylea in open park-like 


_deodar at Rarang, - but their occurrence is so err- 
atic that they have not been adopted as indicators, 


Lotus corniculatus, Linn. is a very common © 


field weed and also is a prominent member of permanent 
| turf communities in fairly moist pasture lands. It 
also occurs along with Trigonella Emodi, Astragalus 
| SPPss Galium asperifolium, Bupleurum tenue, Nepeta 


~Supina, Impatiens brachycentra, and Thymus in the 


"leguminous turf" typical of arid zone forests at 
about 10,000 ft. where blue pine comes in above the 
deodar. 


Indigofera/ 
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Indigofera Gerardiana, Wall. including var. 


heterentha, Wall. could profitably be divided into 


two species for ecological work, as already suggested 
by Parker for morvhological reasons:- 


(i) I. Gerardiana is the lerge shrubby form 
with larger and fewer leaflets (9 = 17 leaflets, 
04 - e5 inches long) which is closely associated 
with deodar throughout the dry zone. Its height 
growth alone is a clear indication of deodsar quality, 
for in almost all of the very best deodar stands in © 
the Upper Bashahr forests, this Indigofera reaches 
an unusuel height - e.g. Ralli, Compartment 35, with 
very fine deodar stands and magnificent regeneration 
has Indigofera commonly 14 ft. in height: at Sangla, 
Compartment 27, the best deodar stands in the Baspa 
valley have got Indigofera commonly 10-12 ft. in 
height; Chota Kamba, Compartment 110 A, one of the 
few really good regeneretion areas on the southern 
exposure, has got plenty of Indigofera of 8-10 ft. 
in height. 


m One pectliar but quite definite type of | 
this true Indigofera Gerardiana is found in the fine 
deodar forest of Boktu, Compartment 80b, (Chini 
range) where the leaves have almost invariably 9 
leaflets of very uniform size, as compared with the 
usual tapering leaf with up to 17 leaflets. 


(ii) I. heterantha is a much smaller plant, | 
usually only 1-2 feet high with more leaflets (11 to 
31 or even 33 per leaf), the typical leaflet being 
only e2 to ed inches long. The whole appearance of | 
the plant, including the size of inflorescence and 
pod, is very much reduced, and scologically it is a. 
plant of open sunny srasslands and hot rocky soil. 


These two types are entirely different and 
are easily recognised in the field. As Parker had 
pointed out in his "Punjab Flora™ that these forms 
required careful study, I gave this question con 
Siderable attention, but have been forced to con- — 
clude that owing to the vast number of intermediate | 
gradations in form, it is impossible to prescribe — 
any definite limits within which any one type can 
be segregated morphologically. Similarly from an | 
ecological’: standpoint, there are the two extremes | 
of - (a) fine height growth denoting good deodar 

conditions, and 
(b) dwarf form showing lack of protection 
from heat and drought. 
Between/ 


DEODAR REGENERATION STUDIES. 


Advance growth in sapling stage in Purbani forest although 
much of forest is not yet regenerated. 

Binal fellings in Barang forest; refuse from sawing 
collected Kut cannot be burned as seedling crop is complete. 
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| Between these extremes there are several easily re- 
| cognisable community types in which Indigofera is 

_ prominent. The usual companions of Indigofera in 
these various types are:- 


| In best deodar areas :- Desmodium tiliae- 
folium, Thalictrum minus, Asparagus gracilis, 
| Adiantum fern. 


Average deodar blue pine areas:- 


Desmodium tiliaefolium, Daphne papyracea, Spiraea 
canescens, Berberis spp., Salvia eglutinosa, Smilax, 
Viola, Hragaria, and bracken fern. 


Hot open pasture lands : Desmodium nutans, 
Salvia Moorcrotftiana, Buddleia, Plectranthus, 
Artemisia, the coarser Compositae, and Andropogon 
and Eragrostis grasses. — 


Ie Gerardiana has Desmodium as an almost 
constant companion and the similar way in which 
Desmoditm tiliaefolium degenerates into the D. nutans 
type of the hot pastures is closely parallel both 
botanically and ecologically. The Desmodium is on 
the whole more widely distributed than Indigofera, 
although Indigofera persists further into the arid 
zone as a close companion of deodar wherever the 
| latter finds suitable sites, e.g. Boktnu and Kashang 
_Wwhere Desmodium is very scaree. 


Indigofera Dosua, Buch-Ham. is a fairly 
frequent companion of deodar in the dry zone in the 
open type of forest towards the bottom of the true : 
deodar belt where open stands of rather poor quality | 
occur with scattered neoza over a heavy serub growth | 
of bushes such as Desmodium tiliaefolium and D. mutans, 
Berberis spp., Cotoneaster bacillaris, Caragana | 


brevispina, or Plectranthus rugosuse 


Indigofera hebepvetala, Benth. occurs ir- 
regularly in shady ravines in the moister deodar 
areas, generally in association with the Pyrus- 
Pieris=-Rhododendron type. 


see Se a oS 


Indigofera pulchella, Roxb. occurs in the 
Chil pine belt of the lower Sutlej. 


| Caragana versicolor, Benth. (Qs. pygmaca,D¢.) 
@nd C. Gerardiana, Benth. are common members of dry 
and arid zone alpine communities along with Juniperus 


Gommunis, Berberis Jaeschkeana, Polygonum parony- 
ghioides and Cynoglossum Wallichii. 

| 

| Caragans/ 
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Carapmna” Sukiensis, C.K. Schn. has been 
found at Nisang about 11,000 ft. along with 


Potentilla Saleseviana and Saxifraga Stracheyi on 
Scree soil surfaces, but it is restricted to the aria 
gone alpine tract and is very infrequent even there. 


“It is only mentioned here as additional evidence of 


the highly specialised arid alpine communities of 
the upper Sutlej. 


Caragana brevispina, Benth, is a very 
common item in fairly dry deodar forest undergrowth, 
often gregarious in fairly dense patches, but also 
found with bracken, Salvia glutinosa, Rosa sericea, 
Rhamnus virgata, Berberis spp., Indigofera, and 
Desmodium. It is also frequent under very dry Ilex 
oak=neoza in a reduced and dwarf form, occurring in 
such places with Verbascum, Daphne oleoides, Thymus, 
and Leptorhabdos, and again as an occasional dwarf 
bush in the arid zone Fraxinus zanthoxyloides - 

-temi - Ephedra end Colutea-Lonicera hypoleuca 
types. As a deodar associate it denotes a very 
light canopy when it grows profusely, and reacts 
quickly to dense shade by becoming straggly and much 
reduced in leafage. A botanical variety frequent 
in some Taranda forests has leaves which heave a 
strong silky pubescence on their upper surface, while 
the orthodox C. brevispina ise glabrous above and 
Slightly silky beneath. -. 


Astragalus. There are a great many dif- 
ferent species of Astragalus in Bashahr but only a 


few of them are of use in deouar ecology. Owing to 
the large number of species and the confusion which 
has occurred in Haming them, Astragalus formed @& 
very difficult group to deal with, particularly as 
in the case of the arid zone tufted forms, the 
flowers which are so essential for recognition of 
this genus were very seldom to be found at the time 
of my infrequent visits to the outlying areas along 
the Tibetan border. With the object of establishing 
the exact rélationship with the true Tibetan flora, 
however, I give below all the data available about 
the Kanawar forms. 


(a) Astragalus:- tall shrub types. 
A. chlorostachys, Lindl. is very common in moist 
deodar forest as a companion with Thalictrum neuro- 
carpum, Ainsliaea aptera, Adiantum fern and other 
plants related to the cooler sides of ravines, in 
Which deodar persists end shows fine height growth 
Over : 
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over a very profuse and rank growth of ground 
plants. On slightly drier ground, which is still 
capable of growing excellent deodar, it is often 
found with Indigofera and Thalictrum minus, and 
again there is @ more closely localised association 
at the top of the deodar belt in the Bhabba and in 
Taranda range where A.chlorostachys occurs with 
Strobilanthes alatus and Bupleurum Candollii, just 
where the older spruce is often being replaced by 
a8 younger deodar crop. 


A. chlorostachys persists with patches of 
moister deodar right into the arid zone but through- 


out Chind Fange it is very strictly confined to good 


deodar ground in the larger side-valleys. This is 
also the case in the Baspa where it occurs amongst 
heavy weed growth, in which Nepeta leucophylla and 


Salvia glutinosa are prominent. 


i A. graveolens, Buch-Ham. occurs sporadi- 
cally in arid forest fypes Such as neoze-deodar with 


Artemisia maritima and Lonicera hypoleuca as a 
straggly bush, and its moisture requirements seem to. 
be exceedingly small. 
occurs 
Ae coluteocarpus, Boiss. occasionally as 
a hollow-stemmed luxuriant bush aldng the edge of 
streams in the srid zone such ss the Rong Gad, near 


the junction of the Tidong and the Sutlej, and is an 


indication of improved conditions on reaching the 
top of the pure neoza belt, with a prospect of blue 
pine and deodar coming in in that immediate neigh- 
bourhocod. 


(b) Astragalus:- close turf types. 


The stemless or very short-stemmed species of 


Astragalus are frequent in the leguminous turf which 


is very characteristic of the dry zone deoder and 
blue pine forests and which shows its best develop- 
ment at about 10,000 feet where the deodar so often 
stops abruptly and the blue pine comes in above: it. 
This turf varies considerably in its component 
Species locally, but as a rule the major items are 
Astregalvs strobiliferus, Royle, A. Candolleanns, 
oyle, (Royleanus, Bunge), A.rhizanthus, Royle, and 
A. peduncularis, Royle, along with Oxytropis mollis, 
Thymus Serphyliun, Lespedeza floribunda, Lotus 
corniculatus and Trig onella HKmodi. This turf is s 
well developed feature from Urni and Kilba onwards 
up to Dubling, but most noticeable in the Barang, 
Purbani/ 
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Pur bani and Chini forests. It most certainly helps | 
to conserve the scanty moisture but forms so dense a 


turf that deodar and blue pine regeneration must be 
interfered with to a certain extent. 


| The low cushion scrub which ts such a 


(ec) Astragelus:=- thorny cushion types. 


arid zone is found first as a@ purely alpine formation 
in Chini and Kailas along the upper limit of the dry | 
zone blue pine, but with increased aridity it de- 


_scends towards the valley until in the arid gone the 


forests disappear and the alpine formations abut 


_@irectly upon the lower level Artemisia-Ephedra types 


of the valley bottom. Of these the commonest are 


A. polyacanthus, Royle and Ae leptocentrus, Bunge. 


with A. strobiliferus, Royle less frequent, and 
A. Webbianus Webbianus, Grah. o only occurring towards Pu. 


Parker includes A. oplites, Benth. for 


| Kanawar, but so far as I could see this is indis- 


tinguishable from A. polyacanthus, Royle in its 
bushier form and from A. Webbianus, Grsah. in its 


spinier forms 


(d) Astragalus:- straggling seree bush 
types. A. cGicerifolius, Koyle, tibetanus, Benth., 
an » anomalus, Bunge. are the chief Species met 
with as strageling bushes on gravel screes and hot 
sandy alluvial banks in the dry and arid zones = 
@eeg. round Bassering towards the upper reaches of 
the Baspa, and along the Tidone and Teti streams. 
They verge in places into the thorny cushion type 
already discussed but as a rule cen be classed 
separately. 


Colutes nepalensis, Sims, (C. arborescens, 
Linn) is common between Jangi and Rarang on the ho + 


south exposures of the Ghini side from 6,000 = 8,000. 
ft. It is usually confined to the hottest vare | 
Slopes of the Sutlej valley where it grows in 
Straggling gregarious clumps lower than the neoza- 
Roylea calycina - Lonicera hypoleuca formation and 

in the neighbourhood of Artemisia maritima. Occa- 
Sionally it is found growing with stunted deodar 

in the further srid zone. 


Oxytropis mollis, Royle. and Cicer soon- 
garicum, Steph . are both common components of the 


dry deodar-blue pine leguminous turf discussed under 
Astragalus (b) above. 


Lespedeza/ 


Lespedeza. Several of the Lespedezas are 
so widely distributed and so difficult to dis- 
tinguish in the field that they can be treated ss 
one group for ecological purposes. Le sericea, 
Benth.e, Le guncea, Pers., L. Gerardiana, Grah. and to’ 
aless extent L. floribunda, Bunge and lL. dubia, 
Schindler are found at all elevations up to 10,000 
feet in several different associations of grassy 
forest undergrowth and hot open pasture grounds. 

In one such association developed on the hot slopes 
of the Pandrabis Sutlej and Bhabba at 7,500 to 
9,000 ft. Lespedeza sericea is mixed with Anaphalis 
araneosa, Salvia laenata and Androsace rotundifolia, 
and further up the valley in Kailas end Chini 
Lespedeza floribunda often occurs with Dianthus 
angulatus under neoza or a neozea-deodar mixture, 

and both of these are fairly frequent eomponents of 
the leguminous turf so common at about 10,000 ft. 


The Lespedezgeagroupvas a whole has not 
much significance, except to indicate that where it 
penetrates uphill into deodar ground it probably 
merks a deficiency of moisture and difficulties in 
deodar regeneration work. 


Desmodium. The various species are very 
widely distributed throughout Bashahr and their 
botanical forms are often difficult to distinguish 
Specifically, but owing to their constant occurrence 
in most types of forest it is desirable to analyse 
them closely. _ 


Desmodium tilliaefolium, G.eDon is a con- 
stané companion of Indigofera Gerardiana in good 
deodar areas throughout the moist and most of the 
dry zones under fairly heavy canopies, and in such 
places the leaves are practically glabrous. The 
Species is, however, much more adaptable than | 
Indigofera, end varieties of every conceivable grade 
rom glabrous to densely pubescent are found grow- 
ing with very different companions. The most pub- 
escent form is hardly distinguishable from D. nutans, 
Le of the hot open slopes below the chil pine 

elt. 


Amongst forest officers it has been 
accepted that Desmedium is a good deodar indicator, 
but actually it is so widespread and adaptable that 
by itself it indicates nothing. nits most glabrous 
form D. tiliaefolinum is a close companion of 
Indigofera, and these two together with Ainsliaea, 


Fragaria/ 
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Bragaria, Thelictrum, and Viola undoubtedly indicate 
good deodér conditions. Even under the best deodar 


stands, however, the Desmodium flourishes best under 
avery thin canopy, and this same glabrous form con- 
tinues in company with other species such as Salvia 


| glut SS Spiraea Lindleyana, Artemisia vestita, and! 
A. Vu 


no sé, 
| Ae garis on open ground devoid of forest, and also 


. 
a a 


| persists along with bracken fern, Prinsepia utilis, 


Anaphalis areneosa, and Potentilla nepalensis, under 


pure blue pine. In fact this Desmodium is such a 

constant companion of the moister zone blue pine that| 
it could more properly be called a blue pine indicator 
than a deodar one. | 


Desmodium nutans,Wall. as explained above, 
is practically indistinguishable from D. tiliaefolium 
in its strongly pubescent form, and it is referred to. 
D. tiliaefolium in "Index Kewensis", but ecologically 


it is such an extreme form that it-is better separat- 


| sambuense, DO. 


ede It is very widely distributed in the hotter 
parts of the Sutlej valley in the moist zone along 
with chil pine, Rhus Cotinus, and Mallotus, and to a 
less extent in Kilba and the dry zone with Plectran- 
thus, Salvia Moorcroftiana, neoza and Quercus Ilex. 


Desmodium podocarpum DCO., Oxyphyllum DG, 
Loribundum, >Don) and concinnun, 


DC. occur irregularly in the open and under chil pine 
/ and the lower parts of the deodar belt in the moist 
zone (e.g. Nogli Gad). 


_in the riverside association o 
/and Mallotus at about 4,000 feet near Jakri and below 
_the chil pine belt. 


brythrina glabrescens, Parker occurs only | 
Sterculia, Woodfordia, 


Rhyncosia pseudocajan, Camb. is fairly | 
common along the lower limit of the chil pine associ-| 
ated with Desmodium nutans, Pistachia, and Woodfordia, 
it is occasionally found above this level up to 8,000 
feet but in such cases it is usually in grassy blanks 
and not under a forest canopy. 


Rhyncosia himalensis, Benth. and sericea, 


ppan. are occasionally met with as trailing shrubs 


under chil canopy, and in the sunny open spaces of the 
_lower chil belt. 


Flemingia strobilifera, R.Br. (fruticulosa, 


Wall.) occurs irregularly in grassy blanks in the 


Ghil and chil-Quercus incana forests of the moist 


2016 « 


Dalbergia/ 
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Dalbergia Sissoo, Roxb. is found growing 
epregariously as a small tree in the more sheltered 
parts of the main valley bottom up to Jakri. It 
apparently requires shelter from the furnace blast 
of the hot Wind which blows down the Sutlej gorge 
in summer, and it also needs an assured supply of 
moisture in the subsoil though not necessarily near 
the surface. It occurs in large patches along the 


bottom of the chil belt, but under better conditions | 


than the common Mallotus-Plectranthus scrub. 


sophora mollis, Grah.e occurs in gregarious 


clumps in the hot valley. grazing grounds in the 

middle dry zone, - e.g. from Panwi Gad to Kilba, in 
the company of Artemisia-Plectranthus- salvia and is 
best developed at CGhagaon where Artemisia maritima 


becomes much commoner and where the chil pine is re- 


placed by neoza. 


ob. 
Vicia. Several Vicias, notably V.rigigule, 


Royle and V. tenera, Grah. occur sporadically as 
field weeds and ALSO in several forest formations 
throughout the moist and dry zonese Up to 10,000 


| 
! 


feet V. cidi ule often appears in the leguminous turf. 


and enera in hedges of the deodar-blue pine belt, 


but the genus as a whole is so erratic in its distri-. 


bution that it is of little value as an indicator. 


| 
| 


Lathyruse This genus, like Vicia, is very 


irregularly distributed, but is more closely allied 


with the hot valley grazing grounds and as a field 


weed, L. sphaericus, Retz. and L. pratensis, Linn. 
being the commonest species. 


Vigna capensis, Walp. is occasionally found 


on hot grassy banks up to 8,000 feet —- e.g. Panwi 
Gad - in company with Plectranthus, and Salvia Moor- 
croftiana. 


Cacesalpinia sepiaria, Roxb. is a prominent 


feature of the hotter Pandrabis glens below 6,000 


| 
| 
| 
| 


| 
| 


feet, forming pure dense patches of scrambling bushes. 


and in the neighbourhood of Deutzia staminea, Rhus 


| gotinus and Colebrookia. 


Bauhinia variegate, Linn. occurs in the 


valley bottom near Jakri in open pure stands as a 


Small tree. It is very heavily lopped for fodder, 


which/ 


With long yellow flower sprays in the lower chil belt 
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which probably accounts for its restricted distribu- 


tione Its pure groups are found on the more shel=- 


tered slopes in the neighbourhood of Cedrela Toona, 
Albizziea Julibrissin, and Dalbergia Sissoo, and be- 
tween the chil pine belt above & the Mallotus-Plec- 
tranthus-Buddleia scrub below. 


Albizzia Julibrissin, Durazz. is found 
occasionally along the riverside about Jakri as a 


large tree, usually in the company of Cedrela Toona | 
on the moister slopes which are sheltered from the | 


hot down-valley wind. 


ROSACEAE/ 
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ROSACHAE. 


Prunus Jacquemontii, Hk. and prostrata 
babill. are restricted to the dry and arid zones, 
where they are fairly frequent members of open shrub 
formations on hot, dry, rocky ground along with 


Rosa, Webbiana, Ribes orientale, and Lonicera hypo- 
leuca, penetrating occasionally with em into open 
deodar and high-level blue pine forest, and becoming 
suppressed under any continuous canopy. In the arid 
zone they are also found in open neoza forest. 


Prunus cerasoides, D.Don (Puddum, Roxb), 
P. persica, Stokes and P. armeniaca,Linn. are all 
paltiyeted as fruit trees by the hill people, and 
are occasionally found as escapes in undergrowth of 
deodar-bluepine and broad-leaved forests of the 
deodar zone - e.g. Pe persica is guite common in the 
deodar near Kilba, and in the lower Baspa. 


: Prunus cornute,Wall (Padus,Linn) is a 
prominent member of the mixed broad-Leaved formations 
of the Pandrabis thach type. 


| Prinsepia utilis, Royle is a very common 

shrub throughout the chil and deodar zones of the 
Simla and Kangra outer hills, and in Taranda and the 
moist zone up to Nichar it is quite a feature of the 
lower half of the deodar belt and the upper edge of 
the chil-ban oak forest. For a few miles beyond 
Wichar it occurs occasionally in the hotter types 

of deodar-chil and again in the deodar-neoza, but it 
is practically conterminous with the limit of the 
Ghil pine in the upper Sutlej. 


Rubus. This genus is very widely distribw- 
ed throughout the forests and serubby grass-lands of 
the moist outer hills, but is less canmon in the dry 
zone. The moist zone species are difficult to sepa- 
Pate ecologically as their habitats overlap and they 


are frequently mixed. R. paniculatus, Sm. Re 
Tasioearpus, om. (including 


ellipticus, Sm. and R. ‘Lasiocarpus, ° 
« tolisgésus, Don) are all common in the outer hills 
upwards from 4,000 ft., often growing together, but 
usually R. paniculatus frequents moist ravines and 
ban shododendron in the chil belt, R. 

ellipticus is more typical of an open canopy, and R. 
lasiocarpus of the top of the chil belt and the 
damper deodar-spruce forest under a much denser 
canopy/ 


canopy than either of these other two. 


Rubus biflorus, Buch.—Ham. is also typical 
of the moister forests but is more closely associat- 
ed with open deodar-blue pine. It is extremely 
common in the large burnt areas in Pandrabis in 
which fine deodar and blue pine pole crops were de- 
stroyed by the incendiary fires of 1921, and is a 
distinct feature of the recolonising process which 
is slowly taking place. MThe seral stages appear to 
be Valeriana and Anaphalis lading to Rubus bi- 
florus and bracken, and later to blue pine Seedlings. 


Rubus niveus,Wall. is very variable both 
morphologically and ecologically. It occurs common- 
ly in the outer hills with the first three species 
mentioned above and is frequently very difficult to 
distinguish from R. lasiocarpus. It frequents the 
same moist ravines in the deodar-spruce belt, but it 
also extends much further into the dry zone, being 
s Gommon associate of Rhamnus virgata and Lonicera 


quinguelocularis in average deodar stands of Kilba 


and the middle dry zone. 


Rubus purpureus,Bunge. (parvifolius, Linn. ) 
is more aefinitely a dry zone ee and it occurs 
throughout the dry zone in the upper part of the 
deodar belt and in the silver fir and blue pine 
forests above the deodar. Under fairly dense shade 
it becomes dwarfed and more of a creeping shrub, 
but in the openings caused by heavy fellings or 
fires it forms a rampant bush which interferes with 
dedar regeneration - e.g. Barang 37f in which fire 
followed a "seeding felling” and destroyed most of 
the remaining crop of deodar. 


Spiraea Lindleyana, Wall. (sorbifolia, Linn. ) 
is one of € commonest shrubs in Bashahr and is 
very widely distributed in several different | 


associations. It is typical of the heavy shrub 
growth of practically all kinds of valley bottoms 
and reentrants unsuited to deodar and the other 
conifers, and in such places it is found, in the 
moist zone with Arundinaria, Deutzia, Rubus, and 
Viburnum, and in the dry zone with Rosa Webbiana, 
Viburnum, Salix denticulata, Impatiens spp, Poly- 

onum polystac an Onymus lacerus. It is 

SO & prominen actor in e reclothing of earth 
Slips and rock avalanches even in places obviously 
devoid of soil moisture: in such places it occurs 
with Salvia glutinosa, Viburnum, Plectranthus, and 
Artemisia maritima. . 


spiraeca 
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spas eee bella,Sims. is found as scattered 
bushes in e spruce-deodar forest, and it appears 
to be typical of the slightly drier slopes where the 
spruce is liable to give place to blue pine and 
deodar. It is usually associated with Ribes rubrun, 
Adiantum fern, Strobilanthes, Bupleurum Candollii 
and Potentilla nepalensis. 


Spiraea canescens,D. Don is very widely 
distributed oughout the chil and lower deodar 
belts in both the outer hilis and the middle dry 


gone, and it appears erratically in several different 


ecological groups but is never found in any great 
quantity. 


eparaes. vestita, Wall and S. Aruncus,Linn. 
appear as herbs with perennial root-stocks in fair- 
ly moist forest types at 7,000 — 10,000 feet, e.g. 
with Spiraea bella, Ribes rubrum, and Valeriana 
Hardwic under spruce-deodar, and again in the dry 
zone along water channels with Strobilanthes, 
Anemone rivularis, Pedicularis}; and impatien ° 


= Potentilla. This genus is very widely 
distributed and many of its species occur, but 
ecologically all species met with fall into one or 
two groups, viz:- 


(a) Moist subalpine meadows t s- P. 
nepalensis, Hk. and P. sree opiyl ia, Wei. are the 
commonest. In the open blue pine stands of Pan- 
drabis and Taranda they oceur constantly along with 
Geum urbanum, Rosa sericea, fhermopsis barbata, 
eel ypouba mci. sree es and Leontopodium. Further 
Up e valley in e mi e dry and even in the arid 
zone they occur occasionally in the neighbourhood of 
water channels and in well watered lush meadows in 


company with Anemone rivularis and Geranium Wal- 
Lichianum. Sa Se 


P. fragarioides,Linn. belongs to the moist 
meadow type, but is more or Less confined to meadows 
and grazing lands in the chil pine belt - e.g. Chota 
Kamba, in Pandrabis. ee 


: (ob) Arid Zone Scrub. Im this group Poten- 
tillas are one of the commonest components, coming 
in as ordinary dry alpine pasture plants above the 
forests in Kailas and Chini ranges and developing 
into the cushion-scrub type as the arid zone is 
reached. 


P. rigida, / 


/this — 
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P. rigida,Wall. and eriocarpa,Wall. are 
the first met with (Hiranghati, I2Z,000 feet, at the 
SutLej and Baspa junction), but the most common ones 
towards the Tibetan border are:- P. biflora, Willd. 
Pe ee Vers Leucochroa., Wall. and P. ambigua, 

amd There is a marked development of this type 
of dense low bushy scrub in the Nisang Gad beyond 
the Tidong river. 7 

Geum urbanum,Linn. and elatum,Wall. are 
both frequent companions of the moist subalpine 
meadow type of Potentilla and occur under blue pine 
stands in the moist zone. They also penetrate far 
into the dry zone in Kilba and Chini-wherever better 
quality blue pine and deodar occur in the neighbour- 
hood of open pasture lands. 


Fragaria vesea,Linn. is a constant item in 
several eeeeet formations and is so ubiquitous that 


by itself it is of little value as an indicator. 
When considered in conjunction with its companions, 
however, it is valuable. Along with Viola spp. and 
Thalictrum minus and under Indigofera and Desmodium 
it indicates good deodar ground, but along wi 
Adiantum fern, Anemone rivularis, Es a, and 
Strobilanthes, it indicates conditions foo damp for 
pure deodar and typical of spruce-deodar mixtures. 


Along with Leontopodium alpinum it occurs 
under pure blue pine at Chagaon above Wangtu, and 
with the commen alpine herbs it accompanies deodar 
and blue pine far into the dry zone. Its constant 


occurrence on the freshly broken soil of slips and 
snowsLides shows it to be a valuable coloniser 


along with bracken and Spiraea Lindleyana. It is 
also found in the higher fir forests mixed with 
Nepeta. sppe, Pedicularis spp., and Halenia elliptica, 
a with/association extends above the forest Se 
the alpine meadows. 


Rosa. The three common bush roses, R. 


ee EEE Lindl., Re sericea, Lindl. and R. Web- 
ana.,Wall. all have certain Characteristics in 
common. They are all better developed under an open 
canopy than under a dense one, and they all tend to 
lose their thorns when growing under forest shade of 
any depth. Their geographical zones are not strictly 
defined and they overlap considerably, but roughly 
Speaking they occur as follows:- 


R. macrophylla/ 


Re macrophylla is found chiefly with 
Cotoneaster faster Arundinaria, and Acer in the 
moist forest undergrowth of the upper deodar-spruce 
belt in the wetter parts of Taranda and Pandrabis, 


although it penetrates far into the dry zone in 
damper reentrants in deodar forest (Boktu 80b). 


Re sericea. occurs throughout the middle 
dry zone in average deodar along with Lonicera, 
Abelia and Rhamnus virgata on hotter aspects and 
With Thalictrum, Nepeta Eencepys and Rubus on 
damper or colder si onse it is also common in 
blue pine forest in Kilba and the Bhabba along with 
Potentilla, Geum, Morina, and bracken. 


Re Webbiana is typical of the inner dry 
and arid zones, occurring under dry deodar or blue 
pine along with Ribes orientale, Prunus Jacquemontii 
and at lower levels along with Colutea, Ephedra, and 
Artemisia. 


Rosa moschata, Herrm.e is a climber found 
frequently in the chil and lower deodar belts of the 
moist zone, and in open scrub and hedgerows in this 
neighbourhood. 


: J eee Linn. is cultivated in the 
dry and arid zone villages and occurs occasionally 
in moister types of forest vegetation, but is no- 
where common. 


a Pashia, Buch.e—Ham. is common through- 
out the moist zone of Taranda and lower Pandrabis, 
frequenting warm sheltered ravines along with Pieris, 


Ulmus, and Populus in the ban oak-Rhododendron type — 
and in similar situations at higher levels, in the 
typical broad-leaved thach,. 


a lanata,DeDon and less commonly, P. 
foliolosa, - and P. Aucuparia,Ehrh. occur along 
with or in place of ia Pashia in broadleaved 
thach associations, but they are confined more to 
the upper half of this type. An interesting develop- 


ment is a half-acre of pure lanata with Chaero- 
phyllum reflexum as undergrow a warm sheltered 


hollow in spruce forest at 9,100 ft. in Ganwi Gad. 
P. foliolosa also runs up into the alpine belt above 

€é conifers in the moist zone, mixing with birch 
and the dwarf Rhododendrons, while P. Aucuparia does 
the same thing in the drier conditions of Kilba and 
Kailas. 


Cotoneaster / 
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Cotoneaster bacillaris, Wall, is very 
widely distributed throughout the moist zone and to | 
a less extent in the dry zone. It is heavily browse« 
ed by goats and sheep and wherever it is subject to 
browsing it alters entirely in appearance from a | 
handsome tall shrub to a miserable smalleleaved — | 
cushion-bush. | 


It occurs commoniy in moist blue pine and 


“spruce forest with Rosa macrophylla, Arundinaria, 


and Prunus cornuta, and again under horse-chestnut 

and other broad-leaved canopies with Ilex dipyrena 

and Deutzia, then again under deodar and ban oak | 
with Desmodium, Berberis, and Lonicera. Towards the | 
tiry zone it is restricted to fairly moist associa- | 
tions, occurring with Indisofera and Desmodium under | 
good deodar as fer up as Rarang beyond Chini, and | 
with Hippophae rhamnoides forming open scrub in the | 
high level blue pine of the Baspa, | 


Cotoneaster Scuminata, Lindl. is definitely | 
restricted to the moist zone and is found occasion- | 
aliy in Pandrabis in similar places to C.becillaris. | 


C,. rosea, Edgew., and C. oboyata, Wall. are | 
more typical of the middle dry zone, obovata being | 
found under good deodar in Boktu Compartment 80b. 


Cotoneaster microvhylla. Wall. is the 
commonest plant of the dry alpine zone and forms a | 
connecting link between the lush meadows of the | 
moister alpine pastures and the cushion-bush forms | 
of the Tibetan arid: highlands. The varieties buxi- | 
folia and thymifolia enumerated by Parker appear to | 
be entirely governed by the intensity of browsing | 
and are hardly valid as distinct varieties. It comes 
in first in the neighbourhood of the Cynoslossum- | 
Morina-bracken ground flora of the high level blue 
pine of Chini and Kailas and develops more strongly | 
when mixed with Caregana Gerardiana, Juniperus, | 
Verbascum, and Berberis. Near Shiasu it occurs as | 
a purely cushion-bush type in ravines subject to | 
snoweslicdese 

| 
| 


Cotoneaster nummularia, Fisch. is similar 
to C, microphylla in its requirements but is confin-| 
ed more strictly to the further arid zones | 


SAXIFRAGACEAE, 


-_— 


156. 


SAXI FRAGA CRA E, 


Astilbe rivularis, Buch - Ham, is an in- 
frequent member of the ground flora in the deodars 
belt in the moist zone, occurring up to Nichar along 
with Spiraea bella, Ribes rubrum, and Walfenia | 
Amherstiana under damp spruce-deodars 


Saxifraga ligulata, Wall. (ciliata. Rovyie) | 
is a common rock plant of the moist zone deodar and © 
spruce forests, well developed in the Nogli Gad and | 
denoting plentiful subsoil moisture draining through | 
the rock fissures. It persists into the dry zone 


under decdar and blue pines 


to S.ciliatea, but is much less dependent on surface 
moisture. It is common on sheet rock surfaces and 
rocky avalanche screes throughout the arid zone up 
to Nisang, but it appears to have little effinity 
for any type of forest; except as a coloniser on 


| 

| 

: 

Sexifraga Stracheyi, Hksis similar in habit | 
| 

| 


rock outcrops. | 


Parnassia nubicola, Wall, occurs occasionally 
in the damper types- of alpine meadow along with | 


Nepeta leucovhylla, Craniotome versicolor and Spiran- 
thes australis. | e& 


Deutzisa corymbosa, ReBr. (parvifolia, Bunge) 
is a common mémber of the moist ravine associations 
in which Arundinaria, and Acer spp. are prominent | 
in Pandrabis at 8,000-9,000 feet. It also persists | 
well into the dry zone in the broadleaved scrub of | 
ravines in the deodar belt. | 

| 


Deutzia staminea, RsBr. comes in consider- 
ably lower than D.corymbosa and is frequent in the 


less shaded ravine scrub of the chil zone at 4,000- | 
6,000 feet, along with Cacsalpinia sepiaria and | 
Buddleia paniculata, and higher up in the broad- | 
leaved thach type. It is also found irregularly in | 
the moister blue pine deodar forest but is here much 


smaller. i 


| Philadelphus tomentosus, Wall. (coronarius | 
Linn, is somewhat similar to the Deutzias and re- | 
Places them in the middle dry zone, occurring in | 
reentrants in moister deodar forest in Chini (Boktu | 
80b) along with Lilium polyphyllum, Astragalus 


chiorostachys/ 
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chliorostachys and Thalictrum Yeniforme, but onhy in 
yery testricted areass : | 


Ribes rubrum, Linn. and less commonly R. 
gslaciale, Wall, are found in the moist zone with a 
variety of associates, but more or less confined to || 
damp forest with a complete canopy, e.¢,. Taranda | 
spruce-deodar forest with Ainsligea aptera and Thelic- 


trum reniforme, | 
| 


Ribes Grossularia, Linn. is moré associated E 
with the middle dry zone but in conjunction with | 


other plants which require a meditum of moisture, ess 


with Lotus corniculatus, Gentiana argentea, saxifrage, 
end strawberry under -deodar stands in Kailas range. 


type associating with Caragana Gerardiana and 
Cotoneaster microphylla in the subalpine and alpine 
grazing grounds and open blue pine forests of the 


| 
| 
Ribes orientale, Desf. is an extremely arid | 
| 
| 
arid zone. . | 


' 

| 

| 

Poarrotia Jacauemontiana, Decne. has a | 

curious distribution in Bashahr,; as it occurs scate- | 
tered in the warmer scrub’ jungle of the Baspa valley 

bottom along with Acer pentapo micum, Viburnum, | 

| 

| 


Lonicers, end Abelia, in an association which hardly 
penetrates into the lower deodar belt above it. This | 
is an entirely different ecological role from that 
played by Parretia in the Murree hills, where it 
forms ea dense hazel-like undergrowth, gregarious to 
the exclusion of all other species of shrub and on 
colder and moister sites than this Bashahr growth 
types Outside the Baspa it oceurs sporadically in 
the middle dry zone of Chini and Kailas, but is not 
common. 


- CRASSULACEAR, 


> 


Sedum rosulatum, Edgew, adenotrichum, Well. 
and multicaule, Wall. are all fairly frequent on 
damp 
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damp rock outcrops end also in damp turf of spruce 


and deodar forests along with Adiantum and other 
fernsa 


Sedum Ewersii, Ledebs is more widely dis- | 
tributed than the other Sedums and is found in damp 
turf and damp rock crevices throughout the dry and 
arid zones from Pandrabis to the Tibetan border. 


Semperyiyum acuminatum, Jacquem. often | 
occurs along with Sedum Bwersii and with it pene- | 
trates to the Tibetan border. (Dubling 11,000 2S 
| 


MYRTACEAE, 


Eucalyptus Globulus, Labill. occurs in | 
Sholtu garden, where it serves a useful purpose as | 


a slight cover for the grape vines. This is at | 
5,000 feet and above this it suffers badly like other 
Bucaplypts from snow-break. | 


| 


MELASTOMACHAE, 


~—---- 


| 

SE | 

Osbetkia stellata, Wall. occurs in the ch nil 

belt, esg. in Nokli Gad below 6,000 feet along with | 
Berberis, Buddleia, and Caryopteris Wallichiana. | 
| | 

| 

| 

| 

| 


LYTHRACEAE. 


Punica Granatum, Linn. occurs in the hot 
Sutlej bottom in the outer hills and a few trees | 
occur up to Jakri, but not beyorid, | 


Woodfordia floribunda, Salisb« is common 
in the chil pine belt and the hot scrub jungle at | 
the bottom of the chil, slong with Bauhinia, Pistacia, 
Desmodium nutans, and Rhyncosia, | 


ONAGRACBARL 


/ 


Evilobium. Several Evilobiums are common 
in the grass-lands of the outer hills, but only EB. | 
parviflorum, Schreb. has been found venetratiae t to | 
the dry zone (Boktu 10,000 feet). | 

| 
| 


CUCURBITACEAE, 


Hervetospnermum caudigerum, Wall. occurs 
occasionally as a climber in wet ravines and meadow 
hedges, esgs Baue in Bhabba Valley at 7;500 feet 


along with Polygonum spp» and Impatiens: spp. 


BEGONTACHAE; 


| 
| 
| 


Begonia picta, occurs on daip rocks in the | 
outer hills and in the Bashahr moist zone (Nogli Gad, 
7000 feet). | 


ao 


Datisca cannabina, Linn, is found infrequent; 
ly in the hot grass-lands of the Sutlej gorge in | 
Taranda range along with Desmodium nutans and Budde | 


leia paniculatas | 


UMBELLIFERAE, 
| 


Coriandrum sativum, Linn, eccurs quite | 
frequently in the neighbourhood of water channels | 
in the dry zone as an escape from field crops - €nge! 
under deoder at Barang with Anemone rivularis and 
Geranium Wallichianum. 


Bupleurum. These are very widely distri- 
eae sea but some species are found locally in quite 
escribed areas, and are useful ecologically» 


B.lanceolatum/ 


| 
| 
a 
| 
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B, Jlanceolatum, Wall. and Candollii, Wall. 
are both frequent under dry zene deodar, ese. along 
with Erysemum, Stelleria, and Selinum under neoza- 
deodar canopy in Kilba and with Polyconum. and Thalic- 
trum, under pure deodar and spruce-deodar mixtures. | 
Both of them disappear rapidly from exposed ground | 
in the forest zones | 


Bupleurum falcatum, Linn. on the other hand | 
is almost ubiquitous, being typically a plant of | 
forest shade but surviving also on very hot alopes | 
and inferior soils. It also extends mich further 
into the arid zone and occurs at Dubling along with | 
Hyssopus, Rubia, and several Compositae in the last | 
bit of deodar=ablue pine forest. 


Bupleurum tenue, Buch - Ham. forms an item | 
in some varieties of the leguminous turf of dry zone) 
blue pine, occurring near Pangi along with Lotus, | 
Trigonella, Astragalus Candolleanus, Oxytropis mollis 
and Nepeta suning. 


nature of a field weed than the foregoing species, 


Bupleurum Moddeni, Clarke is more in the | 
It is common as a weed in Chini orchserds, | 
| 


Pimpinella diversifolia, DC. is very common | 
throughout the whole valley on the hot open slopes 
immediately above the river and on the lower grass- | 
lands of the southern exposure elong with such plants 
as Anaphalis spp., Nepeta linearis, Androsace rotundi- 
folia and Rhus Cotinus. | 


Anthriscus nemorosa; Sorengs. and Csrum Grvi 
Linn. are both fairly common under dry and arid Zone | 
deodaras | 


Pleurospermim Brunonis,; Benth. appears to 
take over the role of Pimpinella eat higher eleva- 


tions; occurring occasionally amongst Cotoneaster 


microphylle and Juniperus communis, and also in 
herbaceous meadows. 


a SE 


Cha.erophyllum villosum,,Wall,and reflexum, 
Lindl. both occur in the moist zone under spruce 
and the higher blue pine and in broadleaved forest, 
the reflexum being more definitely an indicator of 
a damp top soil, 


Selinum vaginatum, Clarke has been noticed 
along with Bupleurum, Erysé¢mum, and Stellaria under 
deodar/ : 


TS Se Se 
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deodar-neoza canopies in Kilba. 


| 

Angelica glauca, Edgew, is fairly widely | 

distributed amongst alpine and subalpine meadow types 
and also occurs in the moister spruce-deodar along 


with Indicofersa, Astragalus chlorostachys, and Thalic- 
trum neurocarpum end under high level blue pine ajon adong 


with Pedicularis sppe | 


- c ) 
Heracleum canescens, Lindl. and candigans, | 
Walleare common and often gregarious on many diffe- | 
rent types of the damper forest floors, and also | 
along water chennels in the dry and arid zone, They 
may be taken as @n indication of the presence of 
soil moistures 


ARALIACEAE, 


Aralis cachemirica, Decne. occurs occasion=. 
ally in the moister spruce forests on ground obvious 
ly too damp for deodar; along with Valeriana Harde? - 
wickii, Trillium and Polyeonatum. | 


Hedera Helix, Linne is a common climber in | 
the forests of the outer hills at all elevations up | 
to 10,000 feet, but intthe Sutlej valley it pene- 
trates only up to the Bhabba valley and is usually 
confined to broadleaved ravines and the damper | 
spruce-deodar forests of Taranda and lower Pendcani es 
sometimes mingling in the forest canopy by climbing 
up the largest spruce trees. 


Cornus macrophylla, Wall. is a common tree 
in the mixtures of broad=-leaved species so typical 
of the Pandrabis thach along with Pyrus, Pi¢ris, 
and Coryluse Beyond this it occurs infrequently in 

shady places in Kilba and the upper valley, one 
large tree growing in a recess in the cliffs of the 
Sutlej Gorge near Shongtong. | 


eS SE NS Ste 


Cornus oblongs, Wall. and capitata Wall. 
occur along with ©, macrophylla but neither aze so 
common or sO conspicuoUuse 


CAPRIFOLTACHAE, 


Viburnum/ 


162. | | 


ubiquitous | 
Viburnum cotinifolium, DsDon is almost ass 

Spiraea Lindleyana and has a similar distribution, | 
being comnonest in the open sunny scrub fungie of | 
stream beds and scree hollows, but also occurring | 
under forest canopies of many different types. It | 
penetrates far into the dry zone, being found along © 
with S, Lindleyans at Dubling, but in‘tthe upper dry | 
zone it is much less common than the Spiraea iss 


These are so frequentiy found on serees and avalanche . 


sites that they may be taken to indicate unstable | 
ground, particularly if they are accompanied by other 
rapid colonisers such as Trasopogon; Senecio, Leptor-| 
habdos, Impatiens: brechycentra, Chenopodium ovul =~ | 
folium and bracken (Pteris aquilina). | 


Viburnum nervosum, D.Don and less commonly — 
Ve stellulatum; Walleare typical of moist forest | 
undergrowth in the outer hills, but neither of them 
are found much outside the spruce-deodar and Kharsu 
Oak-silver fir belts -of the Sutlej moist zone, and | 
the damper side valleys such as Nogli and Ganwi Gadse 


Abelia triflora, R.Brs is very widely dis- | 
tributed. In the moist zone of Taranda and Pandrabis 
it is definitely an indication of dry conditions, | 
and is commonest under the open canopy of drier 
deodar along with Lonicera eneustifolia and Prinsepia 
utilis, In the middle dry zone of the Bhabba and | 
Kilba it is generally an indication of satisfactory | 
conditions for deodar growth but points to diffi- | 
culties in regeneration work, occurring as it does | 
with Rhamnus Yireata, Jasminum humile, Rosa sericea, | 
Berberis spp>, and Rubus niveus- This also holds | 
for the Baspea where it grows with these species and | 

} 
| 
| 


also with Indisofera and Desmoditim which show dry 
zone modifications of growth. 


genus with much variety in ecological types, some of 
the species being of undoubted value as indicators, 


Lonicera. This is a very widely distributed 
E 
| 
| 


; Lonicera quinguelocularis, Hardw. and 
angustifolia, Wall. are probably the commonest | 
bushes of both moist and middle dry zones, occupying | 
chiefly the warm dry sunny gslades along the lower 
level of the deodar belt in both the chil pine and 
neoza vine areas and less frequently extending up- 
hill to 9,000 feet. In the moist zone they are 
generally mixed with Desmodium tiliaefolium, Coton- 


_——oS a oe 


Deutzia/ 


i. 


ALPINE PASTURES ABOVE FOREST. 


(31) Piri Peak, 14,000 feet, showing steep screes of Sutlej 
face and alpine pasture lands on further side away from 
: river gorge. 
( 52) Morina Coulteriana socies in alpine grass-lands. 


164-4 | | 


Rubia cordifolia, Linne is frequently found 
in grass-lands and in the warmer types of deodar | 
forest throughout the valley up to Dubling, but it 
is very erratic in its choice of associates. 


Galium, Several Galiums are found in the 
warm grass=-lands and forest turf types throughout 
the valleye Galium Mollugo, Linn. is fairly common 
in the dry Astracalus= Thymus turf of the Chini and | 
Kailas forests, but it alse occurs in several other | 
associations. Galium Apsrine, Linn. is more typical! 
of damp ravines. | 


| 
i 
| 
| 
: 


| 
| 
VALERTIANACEAR, | 
| 


7 Valeriana Wallichii, DC. is extremely common 
throughout the moist zone under deodar; blue pine and| 
spruce, and is so widely met with in all varieties | 
of conifer forest formations that it indicates only | 
a certain amount of shade. | 

Valeriana Hardwickii, Wall. is restricted | 
to much damper ground than V. Wallichii and is fair- 
ly regular in its distribution over the damper 
hollows of the moist zone spruce-deodar along with 
Trillium, Polygonatum, and Strobilanthes. 


| 
| 
| 
| 
 DIPSACEAE, | 


Morina persica, Linn. and longifolia, Wall. 
are both common in the damper blue pine forests 
above 10,000 feet in Pandrabis in the neighbourhood 


of Potentilla, Geum, bracken, and Heracleum,. 


Morina Coulteriana, Royle is more ae 
istic of the oven alpine pasture lands above the | 
tree limit, and on exposures savoided by blue pine 
and fir forest. In such places it grows along with | 
Carageane Gerardiana, Juniperus comminus, Cynoplossum | 
Wallichii, and Veronica biloba (Urni 11,000 feet | 
and Rhododendron campanulatum, Potentilla rigida, 
and Polygonum vacciniifolium (Hiranghati 12,000 ft. )| 
Ui. longifolia also occurs occasionally in these | 
alpine pasture associations as well as under blue 
Dine canopy. 


Dipsacus/ 


ayia (| 
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Dinsasus strictus, D.Don occurs fairly 
frequently in damp pasture lands throughout the 


moist and dry zones, e+gs in mixture with Cannabis, 
Boenninghausenia, Hedychium, and Corydalis, in the | 
open spaces of Panwi spruce-deodar belt and again | 
with Orisanum, Pimpinella, and Parnassia in eprassy | 
meadows near the Baspa river, 


COMPOSITAE, 


——— 


| 
' 
| 
Artemisia maritima, Linn. is the commonest | 
pliant of the upper valley. It replaces Plectranthus 
rugosus ag the chief plant of the hot sloves below 
the forest belt about Wangtu,; and continues to in- | 
crease until towards the Tibetan border it is the | 
only plant over very large areas of the arid zone, | 
entirely taking the place which grass holds in the 
grass-lands of the outer hills. In the middle dry | 
zone of deodar A. maritima occurs pure on the lower | 
valley slopes with southern exvnosure,; and on cooler 
aspects it occurs in the lower forest belt mixed | 
with Plectranthus in open places, and along with : 
Abelia, Lonicera spp-; Rhamnus virgata and other | 
shrubs under the shade of open deodar and neoza | 
stands. | 


Artemisia vulgaris, Linn. is a very widely 
distributed plant in the middle dry zone, and its 
function varres considerably. In the moist zone it 
occurs with Plectranthus on the hottest slopes | 
immediately above the river below Nichar, but beyond| 
Wangtu it occurs in a great variety of associations | 
CeSe With Artemisia maritima and Lonicera hypoleucsa, 


under dry neozaz with Artemisia vestita adjoining 
leguminous turf areas under deodar blue pines and 


in Barang and Purbani it is guite frequent in good | 
deodar areas. Its characteristics appear to alter | 
with its gedgraphical position, and in the further | 
ary zone it serves as an indicator of relatively | 
better conditions than in the moist monsoon areas | 


Artemisia vestita, Wall.is notcso widély — 
distributed as either of the above, and as a rule | 
where it is found in mixture with either of them it | 
points to improved conditions for tree growth. Some 
very glaucous varieties of A. vestita are found on | 
hot sites with A. maritima, Plectranthus, Hieracium | 
and/ 


Tiers Fou 
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and Picris, but the commoner type is that of the 
regular dry zone deodar of the best type, growing 
with Fraparia, Thymus, Thalictrum, Indigofera, and 
in drier places with Microglossa. 


and so widely distributed that they can best be 
dealt with in tabular form to indicate roughly the 


The rest of the Compositae are so numerous 
| 
' ecological significance of those commonly met with. 


. 
I ere Ne a Oe ee ee 
~- —_—--—— - ES REE oe Se ee ee 


167. 


DAMP FOREST TYPES, 


Broad=-Leaved Ravine: Inula cuspidata, Clarke. 
Senecio alatus, Wall. 
= rufinervis DC, 


Spruce = damper deodar. Ainsliaea aptera, DC. 
: Anaphalis triplinervis, 


Sims. 
Carpesium cernuum, Linn. 
Hrigeron multiradiatus, 
Benth, 
Lactuca Scariola, Linn. 
Saussuria hypoleucea, 
Spreng. 


Of the above, Ainsliaea is the most use- 
ful indicator of spruce ground in which a good per- 
centage of deodar may be expected. | 


DRY FOREST TYPES, 


Chil Pines Crepis japonica, Benth. 
Inula Cappa, DC. 


Deodar-neoza pine and Anaphalis nubigena, DC. 


Deodar=blue pine. e Royleana, DC. 
Artemisia vestita, Wall. 


; 2 wulgaris, Linn. 
; Aster altacus, Wild. 
Emilia sonchifolia, DC. 
Gerbera lanuginosa, Sch. 
Gnaphalium luteo-album, 
Linn. 
Lactuca orientalis, Boiss. 
Microglossa albescens, | 
Clarke. 
Senecio alatus, Wall. 
" pedunculatus, 
Hagew. 
Pterotheca Falconeri, HK. © 
Tragopogon gracilis. D.Don. 


Of the above, Microglossa is a constant 
companion of deodar under dry conditions. 


High/ 
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High Level blue pine. Anaphalis cinnamonea, Clarke 
Arctium Lappa, Linn. 
Crepis sibirica, Linn. 
Erigeron alpinus, Linn. 
Leontopodium alpinum, Cass. 
senecio graciliflorus, DC. 


Damp Meadow Type. Bidens bipinnata, Linn. 
Eupatorium cannabinum, Linn. 
Myriactus Wallichii, Less. 
solidago Virgaurea, Linn. 


Dry Grassland Type. Anaphalis adnata, DC. 
K araneosa, D C. 
Aster asperulus, Wall. 
Cnuicus Wallichii, Hk. 
Conyza japonica, Less. 
Eechinops niveus, Wall. 
Gnaphalium hypoleweum, DC. 
Hieracium vulgatum; Fries. 
Lactuca, dissecta, D.Don. 
ic Longifolia, DC. 
B macrorhiza, Hk. 
Laggera alata, Sch. 
Phagnalon niveum, Edgew. 
Picris hieracioides, Linn. 
Prenanthes Brunoniana, Wail 
Saussurea, candidans, Clarke. 
2 obvallata, Wall. 
senecio chrysanthemoides, 
D Cs 
Smnudicaulis, Buch — Ham. 
“ Serratula pallida, DC. 
Sonchus arvensis, Linn. 
Tanecetum nubigenum, Wall. 
Tragopogon QraciliS, D.Don. 
Arid Scrub Type. Artemisia maritima, Linn. 
Aster molliusculus, Wall. 
Emilia sonehifolia, DC. 
Lactuca, Lessertiana, Clarke, 
Tanacetum senecionis., Gay. 
Taraxfceum officinale, Wiggs. 


CAMPANULACHAE. 


ae latifolia, Linn. is fairly common in the 
mper ue pine and deodar forests of the Sutlej 
moist zone as an occasional member of the Potentilla- 
Geum—Fragaria-Thalictrum groupe 

Campanula colorata, Wall. is more often met with on 
cliffs in the moist zone than in forest, although it 


occurs on a great variety of sites. 
C.canescens, Wall. is/ 
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is found in field walls in the arid zone. 


ERICACAEAE 


Cassiope fastigiata, D. Don is a plant of the drier 
alpine meadows above the tree level in Chini and 
Kilba, where it mixes with Saxifraga, Gentiana, 
Meconopsis, Potentilla etc. 


Gaultheria trichophylla, Royle occurs in the middle 
dry zone along e upper tree Limit along with 
Rhododendron campanulatum. 


Pieris ovalifolia, D. Don is very regularly found 
throughout the moist zone wherever the Quercus incana- 
Rhododendron arboreum group appears in the chil pine 
e Oo e ma utlej valley in Taranda. I 
continues uphill with the other broad-Leaved species 
of the thaech forest, but is not so typical of this 
higher groupe 


| RHODODENDRON. 
Rhododendron arboreum, Sm. is a very prominent fea- 
ture of the moist zone, covering large areas of the 


lower forest belt along with Quercus incana and less 


commonly Pieris ovalifolia. and eee Pashia, with 
_undershrubs such as Arundinaria, Spiraea, Buddleia, 
and Deutzia. This formation occurs below 7000 ft. 
in the side valleys of Pandrabis, and also of Taranda 
but in the latter it is better developed on the 
northern exposure of the main Sutlej valley between 
7000-8000 ft. 


Rhododendron campanulatum, De. Don, see nbopogon., D. 
Don, and Lepidotum, Wall. are all alpine plants 
occurring along e upper Limit of the silver fir of 
the moist zone and the high level blue pine of the 
middle dry zone, though they are occasionally found 
as a dense gregarious scrub in ravines at lower 
levels, e.g. Re campanulatum at 9500 ft. in Shoang 
forest. R. lepidotum is more characteristic of the 
outer hills than the other two which are constantly 
found at over 12000 ft. in Chini and Kailas with 

_ Morina, Potentilla.rigida and Polygonum vactniifolium. 


PRIMULACEAE 


PRIMULA/ 
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PRIMULA. 


Primula petiolaris, Wall., denticulata, Sm. 
and rotundifolia, Wall. are all met with in the 
alpine and upper forest belts of the Sutlej. ‘they 
vary in water requirements markedly, petiolaris being 
common in very damp ravines of the moister spruce 
forests and denticulata in drier: parts of these 
forests, while both of them extend far into the dry 
zone as true alpines. P. rotundifolia is confined 
entirely to the inner dry and arid alpine zone. 


| Primula floribunda, Wall. on the other hand 

is not an alpine as it is confined to damp rocks 
below 6,000 feet, eege on the cliffs of the Sutlej 
gorge at Wangtue 


ANDROSACE. 

| Androsace rotundifolia, Hardw., and lanugi- 

_nosa, Wall. are both common in the hot dry lower 

| srasslands of Pandrabis, occurring along: with Sakvia 

lanata, Nepeta linearis and Rumex hastatus in heavily 
f the t 


| erazed. lands. 0 wo rotundifolia frequents 
hotter and drier sites than lanuginosa. 
Androsace sarmentosa, Wall. occurs irregul— 


arly on damper rocks and along water channels in the 
dry and arid zones. 


MYRSINACEAE. 


eats africana, Linn. is only found 
occasionally in the chil pine belt and goes not ex-— 
tend beyond the heavy mo: monsoon zone of the outer hills. 


STYRACEAE. 


Locos crataecgoides, Buch. - Ham. occurs 
sbonstenetie = the Ghil and blue pine-deodar belts _ 


of the moist zone but is nowhere common. 
OLEACEAE. 


FRAXINUS. 

rraxinus micrantha, Lingelsh. occurs in- 
frequently in the mixed broad-leaved forest = 
of some of the damper Pandrabis valley bottoms along 
With Buxus, Ulmus laevigata, Alnus, and Acer spp. 
and an undererowth of Adiantum » LO Lygonatum 


Habenaria. and ferns. 


Fraxinus / 


L711. 


Fraxinus  zanthoxyloides, Wall. is a fre- | 
quent feature of the lower slopes of the inner valley. 
Beyond Wangtu it is mixed with Olea cuspidata, 
Zanthoxylum alatum and Pistacia, but these drop out 
after a few miles and in the Baspa and beyond it is 
mixed with Acer pentépomicum, Daphne oleoides, 
Plectranthus, and Artemisia maritima below the Quer-= 
cus Ilex-neoza belt, and occasionally occurs higher 
in that belt and amongst the lowest dry deodar stands. 
Towards the arid zone, e.g. in the Tidong valley, the 
Fraxinus ceases to be a dominant tree in the open 
scrub forest and is found under the shelter of the 
scattered neoza and deodar trees as a rather reduced 
bush along with Lonicera hypoleyuca, Artemisia 
maritima, Senecio and Nepeta linearis, but it persists 
in the ArtemisiasEphedra scrub as far as Kanam. 


Jasminum humile, Linn. and less commonly 
J.officinale, Linn. occurcin several types of forest 
undergrowth, varying from the Litsea=Sarcococca= 
_ Skimmia type of the moist Pandrabis broad=leaved 
- forests to the Plectranthus-Microglossa-Lonicera— 

_ Abelia type of the Chini and Kailas middle dry zone, 
but throughout showing a sort of vague affinity with | 
good deodar conditions. 


Syringa Hmodi, Wall. occurs irregularly in 
forest shade in the dry zone deodar belt both under 
deodar and in the broad-leaved copses in moister 
reentrants - e.g. along with maples, Euonymus. lacerus, 
HERS» As ilenium Tf chomanes, and Nephrodium Branoniarum, 


Olea cuspidata, Wall. is one of the outer | 
foothills species which persist in the hot dry Sutlej 
gorse for a few miles above Wangtu in company with 


Fraxinus zanthoxyloides and Pistacia, extending for 
a short distance beyond the inner extreme of the 


Chil pine. 


APOC YNACIAE , 
Vallaris Heynei Spreng., and Trachelosper— 


mum fr rans , HK. are climbing shrubs of the outer 
_ ranges and in Bashahr are confined to damp ban oak- 
Chil pine reentrants in Nogli Gad. 


ASC LEPTADACHAE , 
Periploca calophylla, Fale. is uncommon 


and occurs only in the bottom of warm shady ravines 
e.g. Panwi Gad at its junction with the Sutlej, aL OnE 


with/ 
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with Salix tetrasperma and Cornus macrophylla, 
thus showing the survival of a warm monsoon climate 


near the point where Chil gives place to neoza pine. | 


CYNANCHUM, 


Tylophora Govanii, Decne, and Cynanchum 
Roylei, Wight are both fairly common as members of 
dry zone low level open scrub formations = e.g, 


along with Senecio chrysanthemoides, Roylea calycina 


Arenaria serpyllifolia and Saussurea candidans in 


the hot open grasslands of Wadang in the lower Baspa. 


Cynanchum auriculatum, Royle and also 


C. Dalhousiae, Wight are more typical of dry deodar 


forest and rocky ground under partial shade - e.g. 
with Bupleurum lanceolatum, Stellaria cristata, and 
Selinun ee the Kilba lower deodar belt. 


C anehum laucum, Wall. is a moist zone 
plant typical of the damper spruce-deodar forests. 


LOGANIACABAE. 


Buddleia paniculata, Wall. is very common 
in hot dry places and is usually associated with 
Plectranthus and Mallotus below the Chil pine belt, 
and with Spiraea Lindleyana, Rubus, Lonicera, etc. 
in the open scrub of ban oak and Rhododendron. 
Further up the Sutlej about Wangtu it is mixed with 


Debregeasia hypoleuca, Desmodium nutans, and Salvia 


Moorcroftiana and beyond this it occurs less com- 


monly in the pee cute teapnne tT ec ranenus belt of 
the middle dry zone. 


GENTIANACABAB. 


Gentiana quadrifaria, Blume. is typical of 
damper meadows and grassy turf in the neighbourhood «— 


of the spruce-deodar belt, and with Ranunculus in 
meadows. e 


Gentiana/ 


EROSION: SARLY STAGES. 


(53) Deodar and blue pine forest at Purbani destroyed by a 

| fire and now deteriorating into shifting screes. 

($4) A landslip in Keuncha Gad forest, probably originated 
by heavy grazing. 


at 
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Gentiana argentea, Royle and capitata, 
Buch.-Ham. have a.similar habitat and are found 


mixed with Thymus in a type of turf, such as is oft-— 


en found under blue pine, but moister than either 
the Ihymus=Leontopodium or Thymus-Astragalus- 


Oxytropis types. 


Gentiana Kurroo, Royle and tianschanica, 
Rupr. Var genvina are both frequent members of the 
dry zone alpine pastures along with Saxifraga, 
Meconopsis, and Cassiope. 


, owertia purpurascens, Wall. and cordata, 
Wall. are both frequently met with in the damper 
spruce deodar of the outer ranges. 


Halenia elliptica, D.Don. is also typical 
of the spruce-deodar forests and is a very regular 
feature of such forest wherever it occurs in the 
dry zone - e.g. Barang in Kailas and Boktu in Chini, 
along with Nepeta spp., Bupleurum tenue, Adiantum 
and Ainsliaea. 


BORAGINACEAE, 


QO Jlossum furcatum, Wall. is common on 
the outer hills in alpine and- subalpine meadows, 
occurring with.a considerable variety of associate 
plants. - 


Cynoglossum micranthum, Desf. and C. 


Wallichii, G.Don are more typical of the dry zone 
alpine pasture lands under high level blue pine and 
Silver fir, along with Geranium Wallichii and 

Ge. Robertianum, Morina, and Veronica biloba, and 
again in the lower. deodar - neoza belt in mixture 
with Roy ESE Thymus, and Myosotis. 


Onosma echioides, nie is a fairly com- 
mon plant on arid zone _screes and is also found un- | 
der open blue pine and deodar in the open forests 
of the arid zone. 


Mertensia racemosa, Benth, is fairly 
widely met with in several formations but is most 
typical of the blue pine forest of the moist zone, 
growing under open pine along with Thymus, 


Leontopodium, and bs IN eepueueusss and also 
under 
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under denser shade in Spruce-—blue pine and 
spruce-deodar along with Anaphalis tri Linervis » 
Arisaema, Potentilla, Geum and Roscoea, 


My osatis. cespitosa Sch. and sylvatica, 


Hoffm. are common in the dry serub of the deodar- 


neoza belt. along with Cynoglossum micranthum. 


CONVOLVULACHAE, 


Convolvulus arvensis, Lim. is a common 
creeper amongst field crops and is occasionally 
found in forest adjoining cultivation. 

Cuscuta europaea, Linn. is common as a | 
creeper in open scrub and-amongst field crops, e.g. 
strawberry beds in Sholtu garden, 


SOLANACEAE, 


Solanum Dulcamara, Linn. ee 
Schrad. are found aS climbers in the moist zone 
forests, chiefly spruce-deodar and deodar-chil pine, 


Withania coagulans, Dun. occurs only in 
the hot rocks of the Sutlej valley and like Capparis 
spinasa and Olea cuspidata, is a foothill species | 
persisting under the dry heat conditions of the 
upper Sutlej gorge. 


Atropa. Belladonna, Linn. occurs in under- | 
growth in the deodar reentramts of the dry and arid | 
zones, - @.g. Kashang Gad along with Indigofera, | 
Desmodium, Cotoneaster bacillaris, ee 


Polygonatum. 
Datura Stramonium, Linn. is found on hot 


ereund along the valley bottom alorg@ with Debre Sos 
Desmodium nutans, and Rhus cotinus. 


Hyoseyamus niger, Linn. occurs occasionally 
on waste ground near cultivation in the dry zone =: 
along with Salvia glutinosa and Leptorhabdos. 


SCROPHULARIACHAE, 


Verbasecum/ 
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Verbascum Thapsus, Linn. is a common feat- 
ure of the dry zone, occurring on any exposed screes 
along with Silene Griffithii, and S. inflata.,and on 
more stable but very dry ridges along with Ca 
brevispina and Cotoneaster microphylla. It also 
springs up in gregarious masses on-burnt patches in 
the Purbani and Poari forests where deodar regener= 
ation has failed in spite of careful burming and 
SOWLNE. 


ocrophularia calycina, Benth. and himalen- 
sis, Royle are both common in the outer hills, 


Calycina being typical of the colder spruce-deodar | 
and himalensis of the lower deodar and ban oak-— 
Rhododendron. 


Scro ularia variegata, Bieb. is confined 
to the shales and-screes of the arid zone = e.g. 
Rong Gad in the Tidong valley along with Onosma 
echioides, Hyssopus: oft tesnetass and. Polygonum — 


aronychioides. -- . 


Wulfenia Amherstiana, Benth. is Very com=- | 
mon in the spruce forests of the moist zone = e.g. 
in Gutrang 123A along with Trillium, Polygonatum, 
and Valeriana Hardwickii under good spruce with only | 
an occasional deodar end blue pine. | 


Veronica. This genus shows a curious 
distribution in Bashahr for although many of its 
species are quite common on the outer hilis nearer 
Simla, they are not much in evidence in the Sutlej 
moist zone, but are quite a common feature in the 
_ alpine forest belt of the dry zone - e.g. V. Becca= 
_bunga, Linn. and V. biloba, Linn. in the dry deodar- 
neoza of Barang and Pangi, and V. arvensis, Linn. 
in the deodar-juniper association of Purbani 40b at 
9500 feet. 


Leptorhabdos Benthamiana, Walp. occurs in 


gregarious patches on hot dry ground in the middle 
dry and arid zones - €.g. along with juniper scrub 
in gaps in open deodar forest in Teti Gad; along 
with Dianthus, Aster, Pimpinella amd Senecio in the 
dry park-like deodar of Rogij and in Astragalus- 


Thymus/ 
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Thymus turf in hotter parts of Purbani, Where it 
occurs with deodar, therefore, it can be taken as 
indicating difficult conditions for regeneration 
work and a stumpy and conical heignt growth. 


Pedicularis. Several species are freguent 
in the damper alpine pastures of the moist and dry 
zones, and in the turf of the high level blue pine 
and sliver fir forests = Chini and Kailas, 


P. megalantha, D.Don, P. pectinata, Wall. "and Pe 
macrantha, Klotsch. being the commonest. 


OROBANCHAC BAR, 


Orobanche, Several species are found in 
alpine and subalpine pasture lands, the commonest 
being O. Bpithymum, DC. which is parasitic on 
Thymus. 


GHSNERACHAR, 


,. Shirita pumila, D.Don. occurs on damp 
cliff crevices in ARE moist zone = ¢.g. along with 
a, ligulata and Aspidium Prescottianum at 
in the Daran Gad above Jakri. 


BIGNONIACHAE, 


Amphicome arguta, Royle. is common on 


cliffs and hot rocky ground in the Sutlej gorge and | 


the hotter parts of side-valleys - e.g. along with 
Capparigispinosa, Phagnalon niveum, and Bosea 


Amherstiana at Shongtone and in the Bhabba, and with| 


Phiomis spestabilis, see ee ane and the 
purple grass Pollinia quadrinervis on steep grassy 
banks at Chagaon,. 


ACANTHACABAE. 


Strobilanthes glutinosus, Nees. is found 
in the damper types of qnil forest in which Quercus 
incana forms a regular gecond story = e.g. at 
fakaech in Nogli Gad. 


Strobilanthe 
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Strobilanthes Wallichii, Nees. atropurp- 
ureus, Nees, alatus, Nees, and Dalhousianus, Clarke, 
are all typical of the higher forest belts of the 
moist zone, generally growing in dense gregarious 
magses to the exclusion of any other undergrowth 
species, and frequently preventing the regeneration 
of the forest species in whose shade they grow. All | 
of them are met with in the damp conifer belt where 
the spruce=-deodar mixture gives place to pure 
Quercus semecarpifolia on the Pandrabis side of the 
main valley and in the Bhabba, but fading out under 
dense kharsu ocak shade, while in the remainder of 
the moist zone where kharsu oak does not form such 
a dense forest belt, Strobilanthes runs higher up 
into the high level silver fir and the broadleaved 
forest accompanying it. SS. Wallichii and 
5S. Dalhousianus are confined fairly strictly to 
such situations in Pandrabis accompanied by Arundi-g | 
naria, Adiantum, Trillium, and Polygonatum, 

S. atropurpureus and alatus are more widely met with 
- 68. atropurpureus is also very plentiful in open 
irrigated meadow lands in the Ghini dry zone along | 
with Anemone rivularis and Geranium Wallichianun, 
and again in the Bhabba under open deodar and 

spruce forming with Impatiens scabrida an impene- 
trable coarse thicket which defies any chance of 
tree regeneration, 


Se alatus also extends towards the middle | 
dry zone, occurring in Kilba in the damper ravines 
under Aesculus and Rhus succedanea, and throughout 
the Taranda déodar-spruce zone along with Ainsli%a, — 
Astragalus chlorostachys, and Bupleurum Candolliti, 
and again under spruce=-blue pine with Viburnum 
cotinifolium and Polygonum polystachyun, 


The analysis of these Strobilanthes | 
species under "shrub" and "perennial herb with pere- | 
sistent woody base" is of doubtful value, because 
where §, Wallichii, a so-called “shrub", is grazed 
dewn, as it invariably is in Bashahr, it is no 
larger than the other "perennial herbs" whose Woody 
bases are often quite high out of the ground, 


| Aechmanthera tomentosa, Nees. accompanies 
Strobilanthes glutinosus under Chil pine and ban 
oak. 


Justicia/ 


178. 


Justicia Simplex, D.Don. and Dicliptera 
bupleuroides, Nees. ere both common roadside weeds 
in the hotter reaches of the Sutlej gorge as far as 
Chagaon, growing amongst Lychnis, Cannabis, and 
Plectranthus. | 


VERBENWACHAR, 


Caryopteris Wallichiana, Schau. and Ver- 
bene officinalis, Linn. are to be found on the hot 
lower chil slopes of Nogli Gad amongst grass and 
along with Berberis, Buddleia, Lilium Thomsonianun, 
and Desmodium sambuense and concinnum, = 


LABIATAE, 


Thymus Serpyllum, Linn, is a great.feature 
of the dry deodar zone and the alpine grass~-lands of. 
dry and arid zones. It is found occasionally in. the 
drier forest grass-lands of Taranda and the Bhabba, — 
@.g. With Mertensia and Anaphalis under open blue- — 
pine, but is not really common until the middle dry 
zone of Kailas and Chini is reached, In Kilba for- 
ests it forms with Leontopodium a turf inthe hot- | 
test and driest places above the Artemisia belt, and 
usually marks places as being too dry to grow good 
deodar,. Further up the valley, = €.g. at Barang 
and Purbani it combines with Astragalus, Oxytropis, 
Lespedeza, and Lotus to form the leguminous turf 
which is so typical of the 10,000 ft. belt where 
deodar gives place to high level blue pine. 


In CGhini and Kailas also the Sea occurs) 
at lower Levels mixed with Artemisia maritima and | 
Lonicera hypoleuca on the hotter aspects where 
deodareneoza gives way to open scrub; but towards 
the arid zone the Thymus rises in the ecological 1: 
scale and is commoner in the forest than inthe. sben,andis 
mixed with Saivia glutinosa, Nepeta supina and 
Polygonum paronychioides onthe milder aspects, 
avoiding the arid Artemisia-Potentilla-Junivperus 
scrub of these arid areas. 3 | , 
Plectranthus/ 


7 
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Plectranthus rugosus, Wall. is the commone 
est shrub of the hot screes and grass-lands ofthe 
| Sutlej gorge in the moist zone up to Wangtu, beyond 
Which it is replaced by Artemisia maritima, Below 
the chil belt it forms gregarious masses, mixed in 
Places with Mallotus and Buddleia, and it runs up in | 
the hot Pandrabis grass-lands even to 10,000 ft. | 
along With Inula Cappa,Leptodermis, Androsace, 
Saivia Moorcroftiana, and S.lanata; and in similar 
dry grass-lands in Kilba along with Artemisia | 
maritima, Fraxinus zanthoxyloides, Desmodium nutans, | 
and Rhus Gotinus. In the Kilba Quercus Ilex belt it. 
occupies the driest open patches with Daphne oleoid=— 
es and also penetrates into the deodar zone in | 
mixture with Abelia, Lonicera and Artemisia vulgaris. 
In this belt and in the Baspa deodar Plectranthus 
appears to have a toxic action on deodar seedlings, 
and there is a firm conviction amongst the local vil- 
lagers, that it is useless to expect deodar regene- | 
ration either from natural or artificial sources to 
prosper where there is a heavy crop of Plectranthus. 
This also applies to Salvia glutinosa and in the 
Baspa forests these two often cccur together in the 
lower half of the deodar belt, making regeneration 
work exceedingly difficult. | 


| 


Roylea Galycina, Briquet (elegans, Wall) is) 
a very common plant in the lower slopes of the dry 


zone neoza and Lower deodar and the grass lands be- 
low them. It occurs with Cynoglossum Wallichii and 
Thymus amongst»the prevailing Artemisia maritima, 
but is best developed on the gentile north and north-= 
west slopes which hold the winter snow longest into 
the spring. | 

The previous records of this plant are "Ou-) 
ter Himalaya to 5,000 ft.", but this should be modi-g-! 
fied to include "Inner Himalaya to 7000 ft.", as | 
the Kanawar plant shows no specific differences 
other than those caused by heavy browsing. 


Salvia. The Salvias form a most intereste | 
ing group. S.Moorcroftiana, Wall. and lanata,Roxb. | 
are restricted to the hottest low grass lands of | 
the moist zone, but S.glutinosa, Linn. is much more | 
widely met with throughout the valley. It has much | 
the same distribution as Plectranthus rugosus and 
is common throughout the lower deodar belt in both 
moist and dry zones. In the outer hills and in the 
wetter parts of Taranda and Pandrabis, it is more a | 
weei of open waste ground than a forest plant, but | 
in the Bhabba and Panwi Gads, it becomes more typi-_ 
ca, 
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typical of open blue pine and deodar forest, forming 
a dense bushy scrub with Indigofera, Desmodium, Plec- 


_tranthus, and Artemisia vulgaris, so thick as to be a 
serious menace to regeneration of the forest species. | 
On the hotter aspects where deodar keeps to Yocky 
ridges Salvia grows with Caragane brevispina, Plece 


tranthus, and bracken fern up to 10,500 ft., e.e. 
Yeti in Bhabba valley; and on colder aspects it | 
g2rows in gregarious masses in the bushy glades of the 


deodar-Quercus Ilex belt of Kilba with Plectranthus, 


Artemisia, and Spiraea Lindleyana. In the Baspa it | 
is ubiguitous and occurs with a variety of formations 
in forest and dry grass-land, but is most marked in | 
the lower deodar, making with Plectranthus a serious 

obstacle to regeneration work. It is beltéved by the 


villagers to have a poisonous effect upon deodar 


seedlings, and it is quGte possible that it has some | 


toxic effect upon them or upon the deodar mycorrhiza. 


= 


In the Kailas and Chini ranges Salvia 


| gslutinosa is not confined to the lower part of the 


deodar belt, and it becomes a more typical forest 
Plant, avoiding the hottest types of open scrub, It 
igs very common under quite close deodar canopy, 
growing with Indigofera, Artemisia vestita, Pragaria, 
and Thalictrum in the neighbourhood of the Astrag- 
Zlus-Oxytropis-Thymus turf, In the open it frequents 
Sheltered ravines, growing with Spiraea Lindleyana, 
and in the hotter deodar-neoza forest it is more or — 
less subordinate to Artemisia vulgaris, A. maritima, _ 
and Microglossa albescens. | 


The distribution of the common Labiatae 1S 


given in tabular form. It is ef course only an 
approximation, for some of the species are so wide- 
spread that they can be found in almost any of the 
formations given. 


Demp Forest Type/ 


| DAMP FOREST TYPE, 


Broad-Leaved Ravine and 
Spruce-Silver fir. 


DRY FOREST TYPES: 


Deodar-Blue pine and 


Deodar-Neoza. 


High Level Blue pine. 


DAMP MEADOW TYPE. 


DRY GRASSLAND TYPE, 


extending into chil and 


neoze, forest. 


ARID/ 
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Calamintha Clinopodiun, 
Benth. 

Lamium amplexicaule, Wall. 

Geonurus Cardiaca, Linn. 

Nepetsa Clarkei, Hk. 
Govaniana, Benth. | 

ee leucophylla, Benth. 

Stachys sericea, Wall. | 


Ajuge parviflora, Benth. 
Craniotome versicolor, 
Reichb. 
Hischoltia cristata, Willd, 
Mentha sylvestris, Linn. | 
Nepeta leucophylla, Benth. 
ter spicata, Benth. 
Plectranthus rugosus, Wall 
Roylea calycina, Briquet. | 
Salvia glutinosa, Linn. 
Stachys melissaefolia, 


Thymas Serpyllum, Linn. 


Elscholtzia polystachya, 
Benth. 

Nepeta Clarkei, Hk. | 
— discolor, Royle. 

Phliomis bracteosa, Royle. | 


Calamintha Clinopodiun, | 
Benth. | 

Prunella vulgaris, Linn. 

Stachys sericea, Wall. 


Colebrookia oppositifolia | 
DM » 

Leucas lanata, Benth.. 

Meriandra strobilifera, | 
Benth. 

Micromeria bif] ora, Benth. 

Origanum vulgaré,, Linn. 

Pliéctranthus rugosus, 
Wall. | 

Roylea calycina, Bricuet. | 

Salvia glutinossa, Linn. 
N lanata, oxb. 

Moorcroftiana Wall. 

Scutellaria repens, Buch- 
Ham. 

Teuecrium quadrifarium, 
Buch~Ham. 

Thymus Serpyllum, Linn. 


HROSION: LATER STAGES. 


(45) 20 acres of Jani forest carried away by landslip in the 
great storm of September 1¥24, and since extended by 
further slips. 
(i6) White sand cliffs at Poari, showing (on right) the forest's 
attempt to reestablish itself. 
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ARID SCRUB TYPE, Hyssopus officinalis, Gay. 
Nepeta discolor, Royle 
= SR ee 


PLANTAGINACEAE, 


jlantago lanceolata, Linn. is a common 
frela wea sometimes occurring in warmer spruce- 
deodar forest. 


AMARANTACEAR. 


Amaranthus paniculatus, Linn, the common 


bathu hill crop, is often found as an escape in the 


forests of the middle deodar belt, e.g. Barang 37c 
ana Gd. 


Bosea Amherstiana, Hk. is fairly common on | 
the hot rocky ground along the bottom of the Sutlej 
gorge and also in the Bhabba valley bottom. 


Cyathula tomentose, Mog. is exceedingly 
common along the hot scrub belt of the Sutlej up to 
Wangtu, but only occasionally beyond this. It grows | 
with Debregeasia Nypoleuca, Rhus Cotinus, and | 
Desmodium nutans. 


CHENOPODIACHAEH, 


Chenopodium opulifolium, Schrad. is fairly 
frequent onvwaste land near villages, and also comes * 
in very quickly on ground affected by forest fires, 
or after controlled debris-burning. 


Hurotis ceratoides, C.A. Mey. is found only 
in the arid zone alpine scrub formation along with 


Pontentilla spp. and Cotoneaster microphylla. 
POLYGONACEAE. 


| POLYGONUM. 


peveral of the common Polygonums of the 
outer hills occur in the moist zone as forest under- 
growth - e.g. P. chinense, Linn. in shady broad- 
leaved ravines and under damp spruce; P. serratulum 


Lag. (P. Donii, Meissn.) along water channels even in 
| the arid zone; FP. alatum, Buch-Ham. as a weed in 
| fields/ 
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fields and on any prepared ground in nurseries, and 
P. pterocarpum, Wall. which becomes a nuisance as 2 
rampant creeper in nurseries (e.g. Shoang 24 in 
Baspa). 


Polygonum volystachyum, Wall. and amplexi- 
caule, D.Don form a more shrublike growth, making 
almost impenetrable thickets in the steep stream | 
beds of the Bhabba, Kilba, and the Baspa, | often pure, | 
but also mixed with Impatiens scabrida, antes, | 
and racemosa, and Spiraea Lindleyana. They also 
occur scattered and with a much reduced foliage in 
most of the damper types of forest. 


Polygonum molle, D.Don, and affine, D.Don 
grow in similar dense messes but are not so rampant | 
in their growth as polvstachyum and as a rule are at 
higher elevations, - €.g. in the Bhabba blue pine | 
belt and in the alpine meadows of Chini Kanda, in the 
neighbourhood of Cassiope, Saxifre » Potentille, and 
Geum. They also occur with déolar in arid zone re=- | 
Snerante. 


Polysonum vacciniifolium, Wall. and parony- 
chioides, C.A. Mey. are creeping shrubs of the dry ex 
and arid zone alpine belt, vacciniifolium being 
common in Kailas above 10,000 ft. along with Poten- 
tilla rigida, Morins, and the alpine Rhododendrons, | 
While paronychidides is a reml arid zone type, grow- 
ing on the shale slopes of tne pee and Niseang 


alongs with ES EOIMS, Allium, Rheum, Ephedra, and 
Juniperus. 


Rumex hastatus, D.Don is fairly common 
along the cliffs and rock screes of the Sutlej gorge | 
in Kilba and Kailas along with Capparis svinoss and | 
Boses Amherstiana and on screes at the level of the 
lower decdar belt along with Verbascum, Silene, and | 
Artemisia in the middle dry zone. It is also a | 
feature of arid zone shale screes along with Rheum 
and Hyssopus. 


Rheum Emodi, Wall.and spiciforme, Royle. 
are common in the dry and arid zones, enOy Te on =) 
shaly ground with Allium, Hyssopus, ups 
and on more stable ground in the high ae blue 
pine and dry deodar-neoza forests with Lonicera 
hypoleuca, Berberis, Caragana and Polygonum parony- 
chioides. R,. Emodi is more typical of the middle 
hills 
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_halis and spiciforme of the further arid tracts. 


LAURACEAL , 


Machilus Duthiei, King sand Litses umbrossa, 
Nees. are both fairly common in the moist warm shady 
undergrowth of the ravine bottoms of Taranda and 


| Pandrabis, where the forest canopy is fairly dense. 


They are usually in the company of Daphne, Serco- 
cocca, and Skimmia. 


THYMELACEAL , 


Danvhne oleoides, Schreb. ig 2 common bush 
on the dry open slopes of the Sutlej below 9000 feet | 
from Kilba to Jangi, but it avoids the side valleys. | 


In Kilba, it grows with Plectranthus and Artemisia | 
| Maritime and vulearis below the neoza belt, and with — 


Abelia and Lonicera in the Quercus [lex-deodar area, 
while beyond in the drier Kailas-Chini gector it 
grows with Lonicera hypoleuca , Artemisia maritima, 
and Coluteg, up to and amongst the open neoza-deodar | 
stands. | 


Daphne papyracea, Decne. (cannabina, Wall) 
is fairly common in the damper parts of Tarands and 


_Pandrabis under spruce-deodar and spruce-vlue pine 


‘egnopies, along with Rubus spp., Litsea, Skimmia and 


Viburnum. 


Wikstroemia canescens, Meissn. oceurs 
rather erratically in fairly dry deodar forests, - 
e.g. Barang 37f along with Anaphalis Royleana, 
Microglossa, and Ribes Grossularia,- and again in 
Ribba 44a with Hyssopus officinalis, Nepeta linearis 
and Lonicera hypoleuca. 


BLABAGNACEAR, 


Elacagnus umbellata, Thunb. is a fairly 
common shrub on the dry open slopes of the Sutlej in 


| Taranda and Kilba but is seldom found under forest 


canoples. 


Hinpophae rhamnoides, Linn. and salici- 
folia D.Don. are dry zone types, common along stream 
sides 
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Sides in the drier half of Pandrabis, the Baspa, and 
other Kailas and Chini valleys along with Spirsaes 


| pind Levan » Lolygonum polystachyum and Impatiens spp. 


H, salicifolia is restricted to stream banks, while | 


a extends to dry alpine scrub areas, é.¢. 
_Rupin above the Baspa at 11000 ft. under very open 
blue pine. The usual rhamnoides is an intermediate 
|form between Parker's Var. 1 and Var. 2 while his 
Var. 3 is only found in arid alpine belts ab 12,000 
at Gre 


LORANTHACEAE, 


Loranthus vestitus, Wall. is the only 


Loranthus at all common in Bashahr, and it is confined 
to Suercus incane and occasionally other broad- 


leaved trees in the moist zone. 


Viscum album, Linn. is common on Prunus and 
Pyrus both in ealeiestion and in the broad-leaved 
forests of the moist zone, while V. japonicum, Thunb. 


is confined to Quercus Ilex in the dry zone. 


Aresuthobium minutissimum, Hk. the smallest 
dicotylodonous plant, is exceedingly common as a2 
parasite on the dry zone high level blue pine and 
its effect upon the distribution of Pinus excelsa is 


discussed in Chapter VII. 


HUPHORBIACEAE, 


Huphorbis Royleana, Boiss. is quite a 
feature of the cliffs and steep hot grass slopes of 
the Sutlej gorge in the moist zone, as it flourishes 


on ground too hot and rocky to support Finus longi- 
folig. It is confined ai meat entirely to the Pand- 


rabis southern exposure, and at Jakri persists on 
hot cliffs up to 5200 ft. Its nearest neighbours 
are usually Pinus longifolia, Pistacia, Plectranthus, 
and Buddleia, 


Huphorbia Maddeni, Boiss. is the commonest 


of the herbaceous Buphorbias, several of which occur 
in the damper subalpine grasslands. 


Buxus Wallichisna, Baillon (B. sempervir- 


ens, Linn. ex “ex parte) occurs gregariously in a few 
very restricted areas in the Pandrabis valley bottoms 
- Ge Sadholi Gad, a branch of the Ganwi valley. 
Its 
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Its requirements are similar to ash and walnut, i.e. | 
a demp but well drained soil in sheltered valleys 
where it forms pure dense pole crovs. The ground 
below it is absolutely clean of all vegetation when 
it grows pure, but where it forms part of the second | 
story of mixed broad-leaved stands, its sssociates | 
are occasional large spruce, Fraxinus micrantha, 
Ulmus laevigata, Populus ciliata, Machilus, Litsea, 
Polygonatum and some orchids and ferns. 


Sarcococea saligna, Muell. (pruniformis, 
Lindl.) is fairly common in the damper forests of 
Pandrabis and Taranda, sometimes gregarious in large | 
patches under open stands of Aesculus, Carpinus, or 
Ulmus, at other times mixed in denser undergrowth 
with Machilus, Litsea, Skimmia, and Meliosma. 
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Andrachne cordifolia, Muell. is found | 
occasionally in the hot open grass-lands of Pandrabis 
along with Oxalis and Androsace,. | 


Mallotus philippinensis, Muell. occurs in > 
fairly dense gregarious clumps in the hot lands ~~ | 
along the Sutlej from the outer foothills up to | 
Jakri, and infrequently beyond that up to Kilba. Its 
habitat is hot open scrub below the chil pine belt 
in the company of Sterculia, Plectranthus, | 
 €otinus, and Desmodium nutans on hotter ground than 
Dalbergia, Cedrels, or Bauhinia though at much the 


same level as these. 


URTICACEAE, 


Ulmus Wallichiana, Planch. and laevigata, 
Royle are both members of broad-lesaved forest forma- | 
tions in the moist zone amd are cultivated for lop- | 
Ping near villages. U. laevigata frequents a lower | 
_ level and is common along the bottoms of the Pandra- | 
bis valleys where these are deep and narrow, @.¢g. 
Salarang Gad, along with box, alder and maple with 
a thick ground cover of Polygonatum spp., orchids 
and ferns. U. Wallichiana keeps to the same type at | 
higher elevations and also to the more open hillsides 
where the regular thach type of forest is produced 
in hollows between the conifer-clad ridges. 


| Celtis australis, Linn. occurs irrepulariy 
in broad-leaved forest formations throughout Bashsehr 

from Pandrabis to the Baspa and Kailas, It is not a 
recular : 
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regular member of the broad-leaved thach formation 
of Pandrabis, but i8 common on the steeper banks of 
most side-streams there, along with Ulmus laevigata, 
box, alder, and maple, ¢.g. Salarang, Gad, - and in 
Taranda with Cornus, Viburnum, Carpinus and Aesculus 
- @6.g. Chaunda Gad. Celtis persists in the moister 
ravines right through the dry zone into Kailas and 
Chini, but is nowhere found in any quantity, single 
trees occurring Scattered amongst Aer succedanes 
and punjabensis, Vibur Parroti Juercus Ilex 
(and less @ ommonl y 0. saa e. a in Lishnam Gad), 
BStephylea and Deutzia. 

Parker has indicated in his "Punjab Flora" 
that there might probably be a new species of Celtis 
intermediate between C, australis, Linn. and 
C. alpina, Royle or GC, caugasica, Willd., and I dis- 
cussed this with him while working in Dehra Dun 
herbarium. In practice, however, I found it was not 
feasible to separate them, for even in the dry and 
arid zones the Ceitis, although much reduced in 
leafage, agrees more closely with C,. asustralis than 
With either of the other two specific descriptions. 
It appears probable that the arid zone type of 
Ceitis may be more highly developed further west in 
Pangi and Kishtwar than it is in Kanawar where 
constant lopping has perhaps interfered with the 
natural evolution of a more definite dry zone type. 


Villebrunea frutescens, Blume, occurs in 
the Baspa valley on the hot valley slopes below the 
deodar belt, forming a dense thicket with Acer penta- 
pomicum, Viburnum, Lonicera, and Abelia, but it is 
nowhere common. 


Debregeasia hyvoleuca, Wedd. occurs along 
the hot Sutlej river-side in an open scrub associa- 
tion along with Cyathnula tomentosa and Mallotus on 
ground from which heavy browsing has driven out the 
more usual Olea-Fraxinus formation along roadsides 
in the valley bottom - e:g. Wangtu and Chagaon. 


llorus serrata, Roxb. is widely cultivated 
in Bashahr in village lands and Biong the edges of 
terraced fields, and is invariably heavily lopped 
for fodder. lscapes are occasionally met with in the 
shelter of broad-leaved formations along ravine 
banks. 


Ficus foveoleta, Wall and Roxburghii, Wall 
are the only figs which are at all common, and even 
they are restricted to the valley bottoms, foveolatsa 
occurrin 
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occurring in some of the moist zone broad-leaved 
formations, €eg.- aS an undergrowth to Cornus and 
Aesculus in Chaunda Gad, while Roxburghii is a come- | 
panion of the chil pine up to Wangtu. 


Cannabis sativa, Linn. is one of the com- | 
monest roadside weeds throughout the valley up to 
10,000 ft, and towards the arid zone as far as 
Pangi, coming up in dense clumps after summer rains | 
wherever goats and sheep have been camping and also | 
on all waste ground immediately around habitations. | 
In the moist zone its usual companions are 
Girardinia, Pilea, Valeriana, and Cordyalis; to- 
wards the dry zone there is Impatiens scabride | 
Verbascum, and Hyoscyamus, while along the Het Sut] | 
lej gorge camping grounds there is Diclypterx | 


Lychnis and Salvia glutinose. 


Urtica dioica, Linn. is fairly common in 
the shade of spruce in the moist zone spruce-blue 
pine and spruce-deodar, but is restricted to the 
lighter undergrowth as it cannot compete with the 
coarser growth of such plants as Strobilanthes and 


Girardinia. Its usual companions are Nepet | 
Bupleurum, Adiantum, Ainsliaea, Fr ‘abt Be and Galiun. 


Girardinia palmata, Gaudich, (heterophylla 
Deene,) and Pilea umbrosa, Wedd. ere typical of the 
moister zone where spruce stands open out over stony 
serees to form fairly sheltered gaps in the forest 
canopy. Their usuel companions are Leonurus Cardia- 
ca, impatiens Sspp., Corydalis rutacfolia, and in | 
more open places near villages Cannabis sativa. 


J UGLANDACLAL, 


Juglans regia, Linn. is fairly common 
growing naturally in moist ravines on deep well- 
dfained soil throughout Pandrabis and Taranda and 
to a less extent in the side valleys of Kilba and 
lower Chini, usually along with Aesculus, Corn 
Celtis and Aéers, with a very varied ground flora of 
herbs and ferns though not many shrubs. It is also | 
cultivated widely for its fruit and fodder produc- 
tion, being lopped on 2 two-or three-year rotation 
in village lands. The cultivated form is a very 
poor one for fruit production and the walnuts from 
the village trees are usually quite as thick-shelled 
as the wild ones, only a very few well known trees 
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in each village yielding thin-shelled nuts. 


CUPULIFERAE , 


Alnus nitida, Endl. is strictly confined 
to stream beds and banks in their vicinity, but 
within this habitat 1% occurs very regularly through- 
out Bashahr. In the damper parts of Pandrabis it 
runs up the hillsides some distance, mixing with 
Gorylus, Pyrus, Prunus, and Aesculus in the lower 
thach formation, but in Kilba and lower Chini it 
forms pure stands with an underwood of Cornus and | 
Viburnum and a dense crop of herbs such as oe 
pardwiokia, Ranunculus hirtellus, Corydalis ramos 

Impatiens spp. and ferns such as Nephrodium barbi- 
gerum and Pteris cretica. These together form a 
moisture-loving association which penetrates into the 
dry zone under cover of the alder canopy at 5000- | 
6000 feet in the same way as deodar brings its own 
associates with it at 8,000 = 9,000 feet. 


| utilis, D.Don. is typical of the 
upper tree Limit growing in open but gregarious 
stands under scattered silver fir in the upper edge 
of the conifer belt, See above this with Rhododen- 
dron lepidotum. and Pyrus foliolosa in the e moist — 
alpine, and with Prunus Jacquemontii and Pyrus 
Aucupsariea in the drier alpine conditions of Kilba 
and Kailas. 


Betula alnoides, Buch-Ham. is mixed in the 
lower edge of the alpine birch belt with B. utilis 
and extends from there downwards to join in the 
higher thach formation with Corylus, Pieris, Pyrus, 
and Cornus. It is also common on the steeper sides 
of ravines where the spruce-deodar forest is open- 
ing out and before these other broad-leaved species 
heave come in. In the Baspa it comes down to the 
riverside above Bassering. 


The specific differences between these two) 
birches as detailed by Parker are difficult to apply 
because many individuals fall between the two ex- 
_-tremes. The local name for B. utilis, "bhojpattra", 
is applied by the Kanawari to both species. 


Carpinus viminea, Lindl. and faginea, Lindl. 
are found growing together in certain restricted 
ravine bank areas - é€.g¢. Chaunda Gad in Taranda - in 
company with Cornus, Aesculus, and Alnus. They are 
_ dependent/ 
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dependent on a good supply of subsoil moisture and 
shelter from the hot Sutlej valley wind. but they 
apparently cannot compete with the more robust 
Alnus in the ranker growth of ravine bottoms. 


Parker in his "Punjab Flora" mentions that 
GC. faginea replaces C. viminea in the inner hills, 
but I have not recognised cither of them anywhere in 
the Sutlej valley beyond Chaura, although in these 
Taranda ravines faginea is commoner than viminea. 


Corvylus Colurna, Linn, is a common member 
of the broad-leaved thach communities of Pandrabis 
and Taranda already described. As the middle dry 


zone is reached the thach type becomes more restric- 


ted in its distribution, keeping more definitely to 
ravine bottoms and depressions, but the Corylus as 
an individual becomes much more frequent and more 
dominant within the formation - e.g. in Lishnam Gad 
and some of the Baspa side-streams. 


SALICACEAE, 


Salix. The common willows which form 
gregarious patches of tall bushes in the damper 


portions of the dry zone deodar belt are Wellichiagy, 


Anders, Genticulata, Anderss. (elegans, Wall), danh- 
noides, Vill. and hastata, Linn., the last being 
more typical of the upper deodar and silver fir 
belts, and the other three being more or less inter-| 
changeable from Panwi to Boktu, though best geet eps 
a8 an undergrowth type in Kailas range. 


Dwarf shrubs a the alpine arid. country on| 


the Tibetan border are S. furceata, Anderg, and S. 
flabellaris, Anderd? and these are also found in the 
alpine belt of the middle dry zone amongst dwarf 


Rhododendrons and with Cotoneaster microphylla 


-gmongst scattered silver fir where the cushionscrub 


type of arid zone vegetation first develops and re- 
places the moist alpine grass-lands in Kilba and 
Lower Chini. 


Other willows found are:- 5S. tetrasperma, 


Roxb. only found at a few sheltered places along the) 


main valley bottom - e.g. at the mouth of Panwi Gad. 


S. viminalis, Linn. is fairly common on 


the hot shingle beaches of the Baspa along with 
WMyriceria and Hinpophae. 


Sof 


eee ee 
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oO. Oxycsarpa, Anderss.and 5. fragilis, Linn. 
are the irrigated species of the arid zone villages. 
Willow cuttings are planted along all water channel 
banks and lopped on a two=-or three-year rotation 
for fodder in all villages beyond Chini, and best 
developed in Pu and Thangi. 


Bonu lus ciliate, Wall. and to a less 
extent 2. slbea, Linn. are grown from cuttings along — 
the panks of irrigation channels throughout the 
upper valley beyond Chini. 


P, ciliata only occurs wild in the moist | 
zone, being fairly common as an early migrant on | 
loose screes and rock slides. It persists occasion- 
ally as a large forest tree amongst deodar along the! 
lower slopes of the Bhabba valley and amongst broad- 
leaved trees in the thach formation of Pandrabis. 


DIOSCOREACEAL, 


Dioscorea melanophyma, Prain and Di oscores) 
deltoidesa, Wall. ce quite common as climbers over 
the bushes of open blue pine and deodar forests of 
the Baspa wolley and also in the damper parts of the 
deodar-neoza belt in Kilbe and Chini. 


LILIACEAE, 


pmileax parviflora, Wall. and vaginetea, 
Decne. are both feirly common in deodar-blue pine 
forests in Taranda and Kilba, forming a fairly close 
eround cover with Fraegaria, Viola, Adiantum and 
Asparagus filicinus in blue pine pole woods in 
which deodar is beginning to find a footing. It is 
usually associated with the best type of deodar- 
blue pine crop in the moist zone. 


3 .cilis, Royle, is a plant of 
feinle= ood dry aecdee undergrowth in Kilba and 
Kailas, growing generally elong with Anaphalis nubi- 
gene, Adiantum, Fragaria, and Viola as a carpet | 
under occasional Indigofera and Desmodium. Tn the 
moist zone it appears in the bushy scrub of the 
lower deodar belt along with Plectranthus, Salvia 
gelutinosa, Artemisia vulgaris and Jasminum humile - 
e.g. Chota Kamba, Compartment 110. 


Asparagus filicinus, BuchsHam. is typical 
of moist zone spruce-deodar and blue pine under- 
srowt 
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undergrowth, growing along with Ainslisea, Trillium, 
Polygonatum, Velerians, Wallichii, and Wulfenia 
Amherstiana in shade, ‘and also in grassy forest 
glades in this belt with Hedychium, Clematis, Svi 
and Berberis. 


Asparagus adscendens, Roxb. is restricted 
to the hot grass-lands of the Sutlej gorge and the 
lower side-streams, growing below 5,000 ft. as a 
straggly bush along with Flectranthus, Buddleia, | 
Roylea, Rhyncosia, and Caesalpinia along the lower | 
fringe of the chil belt. | 


Polygonatum multiflorum, All. Sepsiokiiatual 
All., and less commonly cirrhifolium, Royle, (sibiri- 
cum, Delar.) are common under damp spruce-deodar and | 
brosd-leeved canopies in Pandrabis along with | 
Polygonum amplexicaule, Strobilanthes, Ainslisea, | 
ispercgus filicimus, Fragaria, Viola, Habenaria, and 

Aspidium aculeatum. They also occur somewhat un- 

expectedly in the undergrowth of certain dry deodar 
forests of Chini one Bee eTOng with Indigofera 
| en eeee snes fol a- and TR Geree albescens as 
_@ scattered shrub growth over a ground cover of | 
| Fregaria and Astragelus-Thymus turf, - e.g. Barang | 
37¢ and Boktu S80Ob. 


Allium rubeyis, Baker (lilacinum, Royle) | 
and Wallichianum, Steud. (Wallichii, Kane occur 
irregularly in moist spruce-deodar forest along with | 

| Corydalis, Chaerovhylium, Irillium, and Strobilanthes 
in the neighbourhood of the Arundinaria bamboo but | 
on ground too well shaded for the latter to persist. 


Allium atropurpureum, Waldst. (stenopet- 
alum, Boiss) is an arid zone plant occurring on shale 
screes in the further uplands of the Tibetan border 
along with Hyssopus officinalis, Adonis scrobiculeta, | 
 Onosms echioides, and Polygonum paronychioides. | 


| Lilium polyphyllum, D.Don is plentiful in | 

| a few restricted areas of deodar forest - 6.8. | 

| Runang 89 deodar plantation, under the partial shade 

| of ae fine old deodar gS. eccompanied by Asparecus 
racilis, Rubus niveus, Chaerophylium villosum, and 

Potentilla nepalensis, in addition to the usual dry 

zone deodar shrubs such as Berberis, Lonicera, 

_Microglossa, and Abelia. Further along towards the 

| arid zone in Boktu it appears under the best deodar 

stands with Philadelphus tomentosus, Thalictrum 

- neurocarpy 
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neurocarpum, Polygonum, Bupleurum and Dioscorea. 


Lilium Thomsonianum, Lindl. (roseum, Wall) 
is fairly common in hot grass-lands at the bottom of 
Nogli Gad and the Bhabba valley below 5,000 ft. al- 
ong with Salvia Janata and Androsace rotundifolia. 


Trillium Govanianum, Wall.and Fritillaria 
Roylei, Hk. are fairly plentiful in certain types of 
damp spruce in Pandrabis along with Polygonatum spp., 
Strobilanthes, and Ainsliaea, sometimes extending to 
damp brooad-leaved forest along with Chaerophylliun, 
Asvidium ilicifolium and aculeatum, Corydalis and 
fllium, 


ORCHIDACEAL, 


Bashahr is relatively poor in orchids ow- 
ing to the enormous area of ground which is too dry forthem,and also bs 
the Very heawy grazing which takes place over most of the sites ~ 
in which orchids might ‘be looked for. The following 
1ist is not by any means exhaustive, and merely in- 
dicates those actually met in the course of forest 
work, 
Spiranthes australis, Lindl. - in lush 
meadows in the Baspa valley. 


Goodyera repens, R. Br. - Kailas dry zone 
high level silver fir. 


Cephalanthera ensifolia, Rich. - Nichar 
damp spruce-deodar forest. 


Habenaria pectinata,D. Don. (ensifolia, 
Lindl)» - in damp, -warm ravine bottoms in Pandrabis. 


Satyrium nepalense, D. Don. = open blue 


pine forest in Taranda moist zone. 
Of these only Spiranthes, Habenaria, and 


Satyrium occur in sufficient quantity to make them 
of any value as indicators. 


SCITAMINEAE, 


| or, Sm. (alpine, Royle) is 
locally very common in ‘pome of the Taranda deodar 

blue pine forests, e.g. Taranda, Compartment 126b 
plantation, along with Gentiana argentea, Ajuga par- 
vifolia, Ainsliaea, Adiantum, and Viola, and again 
oe damp blue pine at a higher level with Potentilla, 
Ge 
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Geum, end Arisaema. 


-Roscoea spicata, Sm. occurs occasionally 
under dry deodar canopy, - €.g. Yeti in the Bhabba 
along with Thalictrum minus, Nepeta leucophylle, and 
Buvleurum Candollii under less than the usual amount 


of open bush growth of Rosa, Desmodium, and Abelia. 


Hedychium spicatum, Sm. (scuminatum, Rose.) 


is fairly common in the open scrub of ravines in the 


moist zone along with Spiraea Lindleyana, Berberis, 


Asparasus filicinus, Clematis, and Arisaema. 


Mi osacea, Tac. occurs as a few groups 


of dense stoloniferous growth congregated immediately 
-eround hot springs, several of which are found along 
the hot valley bottom in Taranda Range. 


TRIDACEAE, 
iris kumaonensis, Wall,and Iris nepalensis, — 


Don, are found in open blue pine forest forming dense 
carpets of perhaps half an acre in extent in forest 
gledes in which no other plant can eStats ss itself 
e.g. Lishnam Ged and Urni Compartment 94. kumnao- 
nensis occurs at slightly higher evetet he ece | 
10,000 ft. compared with nepalensis at 6 - ae £4.) 
but they are otherwise alike in their habitat 


COMMELINACEAE, 


Comme ae obligus, BuchsHam. is fairly 


ee, at low levels as a roadside weed along with 
_Llychnis and Dichiyotera, and in damp ground around 
/Villages along with Cannabis sativa. 


Cyanotis barbata, D.Don is found in damp 


crevices of the Tarenda cliffs and occasionally in 
 Gemo spruce-cdeodar forest. 


JUNCACEAL, 


Several of the Juncus family, chiefly J. 


-bufonius, Linn. and J, himalensis, Klotsch,, are 


found in damp meadow lands but none of them occupy 


_large areas of ground and they seldom occur under 
forest canopies. 


ARACEAE/ 
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ARACEAE , 


| Arisaems, 12 intermedium, Blume, Wallichianum, 
Hk. ntii, Blume are fairly common in the 
moist zone under open stands of blue pine along with 
Salvia glutinosa, bracken, Elscholtzia cristete, and 
Anaphalis araneosa, and under damper blue pine and 
spruce mixtures with Potentilla, Geum and Roscoea. 
Occasionally also A, intermedium is found in the 
scrub of damp ravines. 


CYPERACEAE, 


Several of this group occur fairly common-_ 
ly in the-damp meadows of the moist zone, generally 
below the level of the deodar-spruce belt - €.8.:- 


Carex condensata, Nees. 
Cyperus aristatus, Rotthb. 
niveus, Retz. 
Hriophorum comosum, Nees 
Fimbristylis Pierotii, Miq. 
Pycreus nitens, Nees. 


GRAMINEAE , 


The following is a very rough classifica- 
tion of the commoner grasses and the ecological 
types to which they belong in Bashahr. The list is 
only an approximation and several of the species are 
doubtfully named as I was unable to have any of the 
names checked and I had only Gollett's "Flora Sim- 
lensis" as a guide. 


DAMP FOREST, Dactylis glomerata, Linn. 
Brianthus fulvus, Nees. 
Melica scaberrima, Hk. 
Oplismenus undulatifolius, Beauv. 
Oryzopsis aequiglumis, Duthie. 
Panicum plicatum, Lam. 
Pennisetum flaccidum, Griseb, 

(incomptum Yees. } 


DAMP MEADOW, Festuca kashmiriana, Stapf. 
(oceasionally mMoeleria cristata, Pers. | 
Forest) Paspalum ambiguum DC. (panicum alcbrum 

7 Phicum alpinum, Linn. Gaud. } | 


DRY/ 
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DRY FOREST, Agropyron lLongesaristatum, Boiss. 
Agrostis Royleane, Trin. 
Andropogon tristis, Nees. 
Apluda eristata, Hack. (veria,Hack) 
Avena aspera, Munro. 
Calamagrostis littorea, DC. 
Stipa sibirica, Lam. 

DRY GRASSLAND, Andropogon contortus, Linn. 

Gryllus, Linn. 

Ischaemum, Linn. 

Arthraxon submuticus, Hochst. 

(ciliaris, Beauv.) 

Avena fatua, Linn. 

Cynodon Dactylon, Pers. 

Festuca Myuros, Linn. 

Lolium temulentum, Linn. 

Poa pratensis, Linn. 

Pollinie quadrinervis, Hack. 

Spodiopogon dubius, Hack. 


ARID * SCREES, Agrostis alba, Linn. 
| iragrostis nigra, Nees. 
Perotis latifolia, Ait. 
Phieum arenarium, Linn. 
eetaria viridis, Beauv. 


Arundingria faicata, Nees, and less com- 
monly A, spathifiorg, Trine at higher elevations, 
is a feature of the damper spruce-deodar forests 
of Pandrabis, forming dense thickets and gregarious 
clumps on the codler aspects where the spruce is 
dominant and the deodar is only occasional. It 2.773’ 
avoids the hot slopes where blue pine comes in °:: 
naturally, and only occasionally invades the lower 
level of Suerecus incana - Rhododendron arboreun, 
where it loses its gregarious character and mixes 
with Spireea Lindleyena, Buddleiea, Deutzia, and 
Acer. In the true spruce belt Arundinaria sppears 
to indicate ground conditions intermediate between 
the damp ravines with their broad-leaved crop and | 
the drier ridges where spruce gives place to deodar 
and blue pine. 


It is possible that A, Halconeri, Gamble 
and jaunsarensis, Gamble occur in the Pandrabis 
forests adjoining the Kulu boundary and in Taranda 
along the Pabar watershed, but so far as I have 
found the above are the only bemboos in this area. 


GNETACEAL/ 
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GNETACEAR , 


Ephedra Gerardiana, Wall. (vulgaris, Hk.) 
and intermedia, Shrenk and Meyer (pachyclada, Boiss) 
are exceedingly common in the arid zone, forming 
with Artemisia maritime practically the only 
vegetation over miles of hillside in the Ropa and 
Nisang valleys and in the main Sutlej valley up to 
the Tibetan border. The specific differences be- 
tween the two species are very indefinite and the 
ecological characteristics of both are identicel. 

In the arid zone Ephedra is not so ubiquitous as 
Artemisia and is confined to the rockier ground, 

when better soil 1s occupied by Artemisia, Rosa 
Webbiana, Colutea, and at higher elevations Junipens 
and Cotoneaster microphylla. Towards the middle 

dry Zone neg E appee. rs first as 2 ees rock pliant on 


= is 


Capparis spinosa. 


FILICES, 


Ferns are relatively infrequent in the 
upper Sutlej, but several of them play 2a very defi- 
nite role as ecological indicators. The following 
is probably not an exhaustive list, but are only 
the ones found by myself and traced with the aid of 
Hooker's "Synopsis Filicum", and I believe that the 
list includes all the ferns of any importance in the 
Breage 


SPRUCE and BROAD-LEAVED FOREST. 


Asvidium (Polystichum) Prescottianum, Hk. - 

Taranda Spruce forests, very common. 

eee (Polystichum) }7Undér’ rocks in Pandra- 

ilicifolium, Don. ) bis and Taranda; both 

Aeerai Polystich#un) } common. 

aculeatum, Sw. 

Cheilanthes subvillosa, Pe 

: odium (Goniophlebium) amoenum, Wall. 


SPRUCE and DAMP DEODAR, 


Adiantum Canvillus-Veneris, Linn. - very common 
throughout damper deodar forests. 

Adiantum venustum, Don. - replaces A,Capillus- 
Veneris in a few places. 

Pteris cretica, Linn. - favours windless shel- 
tered ravines. 

Nephrodi 


RIGH-LEVEL BLUE PINE FOREST. 


(47) Rampant bracken undergrowth in open blue pine; Runang 
forest in Chini Range,10,200 feet. 
(4d) Dense mat of Iris kumaonensis in open blue pine forest: 
Urni in Lower Chini, 10,400 feet. 
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Nephrodium Lastrea) 
Brunonianum, Hk.) Common 
barbigerum, Hk. ) throughout 
) moist zone. 
sparsum, Don.- replaces pre- 
vious two in 


i! i 


i i 


dry zone. 
Polypodium (Phymmtodes) lineare, Thunb - common up 
to Kibba. 


Adiantum is much the most useful of the 
ferns ecologically. lt is avcconstant member of the 
Spruce ground flora along with Ainsliaeg in the drier 
portions of the spruce forest where deodar can be 
expected. It also extends into the blue pine-deodar 
belt in the moist zone and ag far up rae valley as 
 Kilbe slong with Fragaria, Vi ola, and Thalictrum in 
areas where all three conifers (deodar, spruce, and 
blue pine) do equally well. It indicates a rich 
_ $0i1 which will grow a rampant crop of weeds if the 

canopy is removed. 


PURE BLUE PINE 3 - ere ars Linn. - bracken, 
very common under opene pine.. 

Osmunda Claytoniana, Linndes os oun 
Occasional dense gregarious masses 
in Baspa and Lower Chini. 


DEODAR-BLUE FINE. Asplenium nigripes, Blume. 
maximum, Don. 
Aspidium (Polysti hua ) aristatum, Sw. 
-Nephrodium (Lastres) Borvanum, Baker. 


DRY DEODAR-NEOZA: - 


Cystopteris fragilis, Bernh. - 
Baspa, deodar . 
: He 


| um} Ceterach, 

Linn. under Quercus liex 

Asplenium Trichomanes, Pin - under 
stones up to Jengi. 

Asplenium fonteanum, Bernh.- under 
stones in arid zone replacing A. 
lrichomanes. | 

Polypodium subdicitatum ee 

Phegopteris) deo- 


Dryopteris, Linn. \dar. 
Gymnogramne (Leptogramm _ aurita, 
Hk. under Quercus Ilex 
SUTLEJ GORGE below 5000 feet:- 


Adiantum/ 
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Adiantum lunulatum Burn.- on hot dry cliffs and 
rock crevices. 


DRY ZONE WATERCOURSES: - 
vioksonie. £2 Se eon 


ee: eS 


Juniperus communis, Linn. ( and to a less 
extent squamata, BuchsHam. and pseudosabing, Fisch. } 
forms dense masses of procumbent shrub in the arid 
alpine and subalpine zone, being first in evidence 
at Barang in Keilas and at Rogi in Chini, where it 
forms an undergrowth to dry deodsr-blue pine at about 
10,000 feet. This type of undergrowth becomes in- 
creasingly common in the arid zone deodar forests in 
the Tidong and Teti valleys? "2,180 forms the only 
vegetation along with Cotone oh efiece Microphylla over . 
large expanses of the arid zone above 9000 feet - e.g, 

Ropa and Nisang Gads. Where it occurs as patches in 
the middle dry zone deodar forest it indicates a 
| distinct Local increase in aridity. 


Juniperus tacroca , Boiss. occurs in- 
frequently in small aolated patches of forest at 
about 12,000 feet in some of the dry and arid zone 
valleys - e.g. Yule and Kashang Gads in Chini - and 
'more generally as scattered stumpy trees in very dry 
deodar forest at 9 - 10,000 feet - e.g. Skibba in 
Kailas and Teti Gad. in CHini. 


Texus baccats, Linn. is found under very 


-} dense shade in the moist zone spruce and silver fir 


'forests of Taranda and to a less extent in Pandrabis. | 
It appears to be able to reproduce itself in very 
dark places and as a rule there is no ground flora 
below it at all. Occasionally slso it reproduces 
freely under fairly open stends of old spruce and 
once established makes any spruce or silver fir re- 
generation exceedingly difficult.. 


| 


2006 
CHAPTER IX. 
DEODAR TIMBER PRODUCTION. 


The primeval deodar forests on the more 
accessible slopes were heavily cut out by early 
traders, and much of the remaining over-mature stock 
has since been removed under the Working Plan pre- 
scriptions, so that the supply of very large deodar — 
has to a great extent disappeared. Enough is left, 
however, to corroborate the statements of early | 
travellers such as Jacquemont, Gerard, and Thomson, 
who were amazed at the quality of the deoder forests 
of Nichar and Kilbe. This dry zone deodar is of 
Slower growth Se in the outer hilis of Simla and 
Kulu, however, and the average age of these fine old 
forests was 300 years or more. | 

Under modern conditions it is impossible 
to replace such crops, and the most that can be 
hoped for is a rotation that will produce trees 
with an average girth of 7'6". Meanwhile the recent! 
re-enumeration of the growing stock shows an acute 


shortage of middle-aged trees, and there will be 


great/ 
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great difficulty in bridging over the gap between 
the harvesting of the remaining over-mature forests 
and the maturing of the many fine pole woods which 
have come up in the early felling ereas. 

It is thus vitally important to determine 
the earliest age at which the various types of 
deodér crops can be felled profitably. FIG. 11 
showing the average rate of growth for each of the 
five ranges indicates the very great differences 
which exist between the moist and dry geographical 
units. These curves are only for stump ring- 
countings, however, while the quantity of timber 
produced by a given tree is governed by the length 
and shape of the bole, or "form factor". In the 
case of the Sutlej deodar the market requirements 
are mainly for railway sleepers with a minimum of 
sapwood, and the yield from trees of small girth is 
disproportionately small. 

In order to determine the timber yield 
of the various types of deodar, I collected data 
from the various forests which were being worked 


during the three years I was in charge of Upper 


Bashahr, and the results are showHh in the accompany- 


ing graphs. 


FIG. 12 shows a comparison of the average — 


production/ 
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Age v Diameter from Ring -co} 
Of 1132 Deodar otumps, 
FIG, Xf: RATHS OF GROWTH FOR DEODAR IN THE 


THREE ECOLOGICAL ZONES, 
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production by commercial log volume up to an 8-inch 
diameter for each of the three climatic zones. With 
in each zone, however, the variations in sawn timber | 
output are even greater, and the remaining graphs 
(PIGS « 13 to 15) show the variations which may be ex- | 
| pected between the sawn timber yield of the optimum | 
2 type and the inferior types for each of the three 

| zones. An abstract from these graphs is given 
pelow to indicate the variations in output between 


the three zones. 


SAWN TIMBER OUTPUT. 


AVERAGE FOR THE THREE ECOLOGICAL ZONES. 


MOIST ZONE DRY ZONE 


25 


ARID ZONE 


te ee. 
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Curves of Average and Optimum Output -of Sawn Timber 


from measurements of 109 trees in 4 forests 
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Curves of Average and Optimum Output of Sawn Timber 


from measurements of 433 trees in 7 forests, 


re) 
10 
FIG, XIVZ, DRY ZONE TIMBER PRODUCTION. S 
o 
rw 
iD 
Ye ) | \S 
SI * Ny) 
isk yp = 
' “xd x \s 
ante v + 
<= + © >. 
tee ‘ : xt 
= : ‘\ 0 
: Bill 
Bas @ fl 
‘s. v Y is 
Sy \ i 
. is 
“5 
S. ae L uw 
: L 2 - O) 
ae i <\ I 
: ‘ 9 
‘ fl Aa) 
gy 
Ov 
a 


iN a a A Aa i ieee ery a te ee ke 
= 
= 
= - 
_ 
- 
-_ 
- 
_ 
= 
= 
- 

= 

foo 


\ 
4 
‘4 
4 
\ 
\ 
\. a 
\ 
© 
4 
\ 
4 
: . 
Yu ~9 ‘ 
a ae : g 
aT no 


if 
A50 
4.00 
‘30 
00) 
50 

0 


= - a ee eee ee eee oe | 2 


72.00 
(30 
(Oo 

EY 


ptimum Output of Sawn-Timber 
treesiin 4° forests. 


q TIMBER PRODUCTION. 
\ | : 


B00 


fog 


7 


Le 


IT. 


t1I1/ 


208 e 
S UMMAR YX. 


The habit of growth of the deodar (Cedrus 
Deodara, Loudon) alters entirely between | 
the two extreme conditions of monsoon | 
rainfall in the outer hills and winter 
snowfall as the only precipitation of 
fhe Tibetan poraen: In the outer hills | 
it keeps to the best drained spurs and 

.ridges, while in the inner hills it 
seeks the gentler slopes and cooler as- 
pects which retain their snow-beds 


longest into the spring. 


The plant associates of the deodar alter 
completely between these two extremes, | 
except for the blue pine (Pinus excelsa, | 
Wall.) which accompanies the deodar 

throughout and retreats uphill toward 


the snow-beds of the inner ranges in 


@ Similar manner. 
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IIf. The deodar's capacity as a timber producer 
alters markedly with climatic changes, 
.and these alterations have now been cor- 
related with the changes in its plant | 
associates. 

IV. For practical use in the field, the deodar 
itself is the best indication of the 
quality class of any existing crop, and 
it is proposed to employ vegetation Lists 
only in the determination of the site 
Quality class, where the existing crop 
is an abnormal one. The plants which 
indicate optimum conditions for deodar 
may be summarised as follows:= 

Moist Zone (deodar in mixed crops | 
with spruce and blue pine) 
Adisntum Capillus-Veneris, Linn and | 
venustum, Don. | 
Ainsliaea aptera, DG. 7 
Arundinaria falcata, Nees. 
Asparagus filicinus, Buch-Ham. 
Fragaria vesca, Linn. | 
Primula denticulata, SMe | 
Smilax parvifolia, Wall. and vaginate, 
Decne. | 
Spireea bella, Sims. and vestita, Wall. 
Urtica dioica, Linn. 


Viola Patrinii, Ging. and serpens, Wall. 
Wulfenia Amherstiana, Benth 


Dry/ 


Ve 


VI. 
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Dry and Arid Zones (deodar in pure 
| crops). 


Artemisia vestita, Wall. 
Asparagus gracilis, Royle. 
Astragalus chlorostachys, Lindl. 
Atropa Belladonna, Linn. 
Bupleurum Candollii, Wall. and 
lanceolatum, Wall. 
Desmodium tiliaefolium, G.Don. 
Frageria vesce, Linn. 
Indigofera Gerardiana, Wall. 
Lilium polyphyllum, D.Don. 
Philadelphus tomentosus, Wall. 
Polygonatum multiflorum, All. and 
verticillatum, All. 
Polygonum affine, D.Don and molle, 
DeDone | 
Thalictrum foliolosum, DC,, javanicun, 
Blume., and minus, Linn. 
Viola Patrinii, Ging. and serpens, 
Wall. 


In employing the vegetation lists presented 


As 


in this paper, the ground flora in any 
given deodar crop or planting area should 
be studied and compared with the listed | 
normal for the area, according to its 
position in the moist, dry, or arid zone, 
and the pecularities of the common | 
plants should be referred to -in the 
analysis (CHAPTHR VIII). 


the ground flora of deodar crops with a 
complete canopy consists largely of 
herbs, it follows that the whole of the 


ground/ 
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ground cover, including herbs, ferns, 
and grasses as well as shrubs, should 
be studied for guidance in sylvicul- 


tural work. 


VII. Experience has shown that the drier types 


of deodar forest require a& slower and 
more gradual method of regeneration 
than the orthodox Shelterwood Systen, 
and that marking for felling must be 
ceoverned largely by the necessity for 
providing side Shade against the 
hottest sun until young crops are es-_ 
tablished. & study of the component 
plants of the ground cover will give 
useful indications as to the amount 
to which any given crop should be 


Opened up. 


Sa Os 
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BEDDOMS, R.H., Ferns of British Indie, Calcutta, 1883 


BURRARD, S. G.& HAYDEN, H. H., A Sketch of the Geom | 
graphy end Geology of the Himalaya | 
Mountains and Tibet. Calcutta, 1907.) 


CAJANDER, A. K., Theory of Forest pene ee 
| 1926 


COLLETT, H., Flora Simlensis, London, 1902. 


HEMSLEY, W.B., Flora of Tibet or High Asia, Jour, 
Linn. Soc. 18680. 


HOLLAND, T. H., Transactions Mining and Geol.Inst. 
of India. 1906 


HOOKER, J. D., Flora of British India, London, 1855, 


HOOKER, W. J. & BAKER, J.G., Synopsis Filicum, Lon-| 
don, 1074, 


LACH, J, H., Working Plan for the Leased Forests 
of Bashahr State, Lahore, 1893. 
Revision by G.S.HART and A. J. GIBSON, | 
Lahore, 1905. | 

OSMASTON, A. E., Notes on the Forest Communities of 
the Garkiwal Himalaya, Jour, icology, | 


1922. 


PARKER, R.N., Forest Flora of the Punjab, Lahore, 
1924 


STEBBING, E.P., Chilgoza Forests of Ghob, Ind. For, 
Bull. 1906 


TANSLEY, A.G., & CHIPP, T.F., Aims and Methods in | 
the Study of Vegetation, London, 1926.| 


TROUP, R. S., Silviculture of Indian Trees. Oxford | 
1921. 


NAME NO. 
Abelia 162 
Abies 68 
Acer ESV. 
Aconitum 125. 
Adiantum 197. 
Adonig 124 
Aecmanthera 177 
Aesculus LAL 
Agropyron 196. 
Agrostis 196. 
Ainslizea 167 
Ajuga. 181 - 
Albigzia 149. 
Allium 192. 
Alnus 1c9 
Amaranthus 182 
Amphicome 176 
Anaphalis 167 
Androachne 186 
Andropogon 196 
Androsace 170 
Anemone L222 
Angelica 161 
Anthriscus 160 
Apludea 196 
Aguilegia A124 
Arabis =1277 
Aralie 161 
Arceuthobium 18 
Arctium — 16 
Arenaria 166 
Arisaema, 19 
Artemisia 165 
Arthraxon 196 
Arungeria 196 
Asparagus 191 
Aspicium 197 
Asplenium 198 
Aster 167 
Astilbe 156 
Astragalus 14.3 
Atropa 174 
Avena 196 
Barbar ea 12 
Bayhinia aE 
Begonia 159 
Berberis 125 


INDEX to 


COMMON PLANTS. 


NAME 


Berchemia 
Betula 
Bidens 


Boenninghausenia. 


Bosea 
Buddliea 
Bupleurum 


UBGxbs 


Caesaelpinia 
Calamagrostis 
Calamintha 
Cal tha 
Campanula 
Cannabis 
Capparis 
Capsella 
Caragana 
Cardamine 
Car ex 

Carp esium 


-Carpinus 


Caryopteris 
Cassiape 
Cedrella 
Celtis 
Cephalanthera 
Cerastium 
Chasrophylium 
Cheilanthes 
Chenopodium 
Chirita 
Cicer 
Clematis 
Cnicus 
Golehrookia 
Colutes. 
Commelina 
Convolvulgus 
Cony za 
SGoriendrum 
Coriarie 
Cornus 
Gorydalis 
Corylus 
Cotoneaster 
Craniotome 
orepis 


ae INDEX to COMMON PLANTS. 


NAME NO. NAME NO, 
| Cucubalus 129 Fractarie 5 
| eee ra te hes oe 12 
| Cyanotis ) itil ia 
rete ee Fritillaria 193 
| Oyénehum 172 
_ Cynodon 196 
| Cynoglossum 173 Galium 164 
| Cyperus 192 Gaultheria 169 
| Cyskopteris 19¢ Gentiana 172 
| Geranium 131 
: . Gerbera 167 
| Dactylis 19 Geum 1 
| Dalbergia 14 Girardinia 128 
| Daphne 184 Gnaphalium 167 
| Datisca 159 Goodyera L9 
| Datura. 174. Gynnogramme 190 
| Debregeasia Lo7 
| Delphinium 124 
Desmodium 146 
| Deutzia 156 Habenaria 193 
| Dianthue = _Halenia 173 
., Dicksonig. ,. Hamiltonie 16 
)’Dictanus’ *-™ ‘78 = 132 _Hédera 163 
| Dioscorea 191 Hedy chium 194 
_ Dipsacus 165 -Héracleum:. 161 
| Herpetospermum 22 
| Hieracium 1 
_ Eehinops 168 Hippophae 184 
| Blaeagnus AS4. Hypericum 130 
| Elscholtzia 4o1 Hy oseyamus 474 
| tmilie 167 Hyssopus 182 
. Ephedra 197 
| Epilobium 159 
| Eragrostis 196 
| Erianthus 195 
_ Erigeron 167 Tlex 134 
_ Eriophorum 195 Impatiens 131 
| Erodssium 131 Indigofera 144 
| Erysimum 127 Inula 167 
| Erythrina 14! Iris 194 
Eucalyptus 15 
| Euonymus 13 
Eupatorium 16 
Euphorbia 135 Jasminium 171 
Burotie 152 Juglans 188 
opmeus 194 
Ton aoAe 19 
Festuca 122 Justicis 17 
Fficug . 197 
Fimbristylis 195 


Flemingia / L470 Koeleria 195 


= Eo ee 


3s INDEX to COMMON PLAN'S. 


NAME. page NO. 
Lactuca 167 
“Laggera 168 
Lamium 181 
Lannea 13 
Lathyrus 14 | 
Leonutopodium 168 | 
Leonurus 131 | 
Leptodermis 163 | 
Leptorhabdos E75 
Lespedtze 146 
Leucas 181 
Leycesteria 163 | 
Lilium 192 | 
Lolium 196 | 
Lonicera 162 | 
Loranthus 185 | 
Lotue 140 | 
Machilus 184 | 
| 
Mallotus 186 | 
Meconopsis 126 
Medicago 140 
Melia 134 | 
Melica. 195 | 
Meliosmea 138 | 
Mentha 181 | 
Meriendra 181 | 
VMertensia 73 
Microglossa 167 
Micromeria 181 


Morina/ 
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NAME N Os 
Morina 164 
Morus 187 
Musa, 194 
Myriactis 168 
Myricaria 130 
Myosotis 17 4- 
Myrgine 170 
Nepeta 181 
Nephrodium 198 
Olea L171 
Onosma 173 
Oplismenus +62 
Origanum 151 
Orobanche 176 
Oryzopsis 195 
Osbeckia 15 
Osmunda 198 
Oxalis 131 
Oxytropis 145 
Panicum 195 
Papaver - 126 
Paraquilegia 124 
Parnassia 156 
Parochetus 140 
Parrotia 157 
Paspalum 195 
Pedicularis 176, 
Pennisetum 195= 
Perotis 196 
Periploca naval 
Phagnalon 168 
Phieum ae 
Phiomis Lol 
Philadelphus 156 
Picea 58 
Picris 168 
Pierasma vP2 
Pieris 169 
Pilea 18 
Pimpinella 160 
Pinus excelsa 51 

au GerardianaTls 
" ‘longifolia 38 
Piptanthus £39 
Pistacia +32 
Plantazo Loe 


4. 


INDEX to COMMON PLANTS, 


NAME NO, 
Plectranthus 179 
Pleurospermum 160 
Poa 196 
Podophyl lum 326 
Pollinia 196 
Polygala 128 
Polyvodium 197 
Polygonatum ee 
Polygonum 162 
Populus LOL 
Prenanthes 168 
Primula 170 
Potentilla 152 

OBEN S112 (50585 
Prunus 150 
Punica 158 
Pteris 197 
Pterotheca 167 
Pycreus 195 
Pyrus 154 
Quercus-dilatata 53 

q Tlex 7 

: incang, 46 

" semecarpifolia69 
Ranunculus 124 
Rhamnus ane 
Rheum 103 
Rhododendron 16 
Rhus 13 
Rhyncosia 147 
Ribes 157 
Rosa 153 
Roscoea 193 
Rubia 164 
Rubus 150 . 
Rumex 163. - 
Roylea 179 
Sageretia 136 
Salvia. L79 
Salix 190 
Satyrium 19’ 
Sarcococeca, 18 
Saussurea 167 
Saxifraga 156 
Schizandra ES) 
Scutellaria/ 


Be INDEX to COMMON PLANTS, 


| NAME ONO. NAME NO, 
| Scfutelleria 181 Verbascum 175 | 
| Serophularia 175 Veronica 175 | 
| Sedum 157 Viburnum 162 | 
Selinum ace Vieia 148 | 
sa CViVAM spk ; Viena 146 
sereenery CETY: Villebrunea 187 | 
| Serratula 168 Viola 127 | 
| Senecia 167 Viseum 135 | 
| Silene 129 Vitis 136 
| Sisymbrium 127 7 | | 
| Skimnia 133 Wikstroemia 184 | 
ami lax 191 Withania 174 | 
_ Solanum 174. Woodfordia 158 | 
| Solidago 168 Walfenia, 175 
| Sonchus 168 | 
| Sophora 148 Zanthoxy lum 132 | 
| Spiraea TL Zizyphus 135 | 
| Sviranthes 197 | | 
| Spodiopogon 19 | 
|. Stachys 181 | 
| Staphylea 136 | 
| Stellaria 129 | 
| Sterculia 130 
| Strobilanthes 176 | 
_ symplocos 170 | 
| Syringa 171 | 
_ Swertia 173 | 
| Tanecetum 163 | 
| Taraxacum 168 | 
| Taxus 3 im Be, | 
Teucrium LOL | 
| Thalictrum 123 | 
. Thermopsis L140 | 
| Thlaspi 127 
| Thymus 173 | 
= Trachelospermum171 | 
| Tragopogon 167 | 
| Pfrigonelia 140 
Trifolium 140 : 
Trillium 192 | 
TylLophora 172 | 
Ulmus 186 
Urtica 188 
Valeriana 164 
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